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PREFACE. 



sary for their successful management ; and to point out those 
social influences which have arisen &om their establishment. 
He has attempted to gather, from the resulta of personal ob- 
servation, from the experience of practical men, and from the 
ephemeral and fragmenttary records of contemporary history, 
the progress and the effects of railway enterprise, and to em- 
body these in the form of connected narrative; and, while 
avoiding the tediousness of minute detail, he has striven to 
portray the bolder features of the past and present condition 
of the mightiest physical agency which has been discovered in 
modern times for the promotion of the comfort and welfare 
of man. 

The author cannot omit the expression of his acknowledg- 
ments to the Directors, Secretaries, and other Officers of the 
various Eailway Companies, by whom he has been favoured 
with special facilities of observation, and with important in- 
formation in reference to the management of their several 
lines ; and also to those Engineers and other gentlemen who 
have materially assisted him in the preparation of this volume, 
by the valuable results of their projEessional experience. 



LoKDOK» August 1, 1852. 
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CHAPTER I. 

ttun made avulable for locoinatiDn— Travelling be it nae— Equestrians of the S 
Century— TrayelliDg in the times of the Stuarts— TLe country posMnast- 
leieoteenth century — Efils set forth ae arising from the inlroduKCio 
Traielling at the commencement o( the eighteenth centuiy— Pennant's journey 
fivm Chester to London in ITIO — Establishment of a slagecoBch between London 
ud Edinburgh— Anecdote of LordElilon— " The coaching-dajs of old"— The mail- 
Dnke of Bridgewster'e canala — Tram-roada- Imjirovemeals of tram-roada — Eiperi- 
menls on Ixam-roads — Scbemea o( Dr. James AjidersoD and Mr. Edgeworth. 

HE means of communication from 
place to place in our own country 
a were extremely limited till the 
commencement of the sixteenth 
century. People did,under special 
circumetances, manage to go &om 
one part of the island to another; 
but, aa regards the masses, travel- 
ling up to that period was rather 
r of theory than of practice. A 
was often, in early times, a very 
affair. The only way of proceedT^ 
ing was on ho^t^('back, and the Bozinante was com- 
pelled to go on till he was tired, and then both 
inaRter and hort^e had to wait and rest. If the horse 
fell lame, the rJdi:r was obliged to tarry till he was 
sound again ; if the steed died, and another could 
not be obtained, the traveller had to stop, or pro- 
c<?ed on loot. Bat, putting such disasters — com- 
tbcy were — out of the osculation, the com- 
fort of the riilcr was dependent on the roads, which 
were often in a miserable condition. Patigue, even 
for the Btroiif;i'yt, was inevitable, and danger wss 
often imminent. Instead of the £rm footingwhich 
the horse now has, he might suddenly plunge into a 
inftTsh i or, there being no ford or bridge over a river. 
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the swollen flood would often prevent a passage, while if this were 
attempted, both horse and rider might be drowned. Sometimes the 
road lay through deep woods, where the track was not easily dis- 
cernible ; and instead of the anticipation of the cheerful fire or the 
well-spread table of an inn to cheer his steps, the pilgrim had occa- 
sionally to seek repose on the cold earth, while the winds whistled 
round him ; or to find refuge from the falling rain in some roofless 
ruin, and having gathered a little warmth from the dying embers of 
a wretched fire, to sink into welcome slumber on the " cold, cold 
ground." And it is necessary that we should have vividly before us 
such retrospects as these, not only in order to have a just idea of the 
past condition of things, but that we may appreciate the blessings 
which we now enjoy. 

When such were the difficulties of transit, it is not surprising that 
journeys were usually undertaken only by "the sterner sex," and 
that if ladies travelled it was necessary that they should be adepts 
in equestrianism. From the time of the Wife of Bath, " gilt with a 
pair of spurres sharp," to the days of Queen Elizabeth, there is 
scarcely any record of ladies accomplishing their peregrinations in 
any other way than that to which Chaucer has alluded — 

" Upon an ambler easily she sat." 

Improvements, however, were gradually effected, but no very c^cided 
change for the better could be made at any time, or in any country, 
so long as roads were in the defective condition in which they re- 
mained till a comparatively recent period. 

Occasionally we find that a very rapid journey was made, and Sir 
Robert Carey, who determined to be the first to communicate to 
James the intelligence that he was king of England, stole out of 
Richmond Palace at three o'clock on the morning of the 24th of 
March, 1603, and "reached Edinburgh, a distance of four hundred 
nules, in seventy hours. Tet so slow was the general communicar 
tion thzoughout the country, that the news of the death of Elizabeth 
did not reach York till the 27th.* Though the post was not then 
established by law, there were post-masters, at the end of the six- 
teenth century, on all the great lines of roads, and their speed is a 
good test of the rate of conveyance of the time. Tet the transmis- 
sion of intelligence over the Atlantic is now easier and far more 
certain than was the sending a letter at that time for two hundred 
miles upon cross roads. 

The historian of Craven, alluding to the early part of the seven- 
teenth century, tells us that, at that period, the communication 

* Continuation of Stow's Annals. 
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between the north of England and the universities was maintained 
by carriers, who pursued their tedious but uniform route with trains 
of pack horses. To their care were consigned not only the packages, 
but frequently the persons of young scholars. It was through their 
medium also that epistolary correspondence was conducted ; and as 
they always visited London, a letter could scarcely be exchanged 
between Yorkshire and Oxford in less than a month. 

Having seen the evils which constantly arose from the inefficiency 
of the existing means of communication, Charles I., in 1635, ordered 
" a running post or two to run, night and day, between Edinburgh 
and London, to go thither and come back again in six days," and 
other towns were promised similar advantages. Li 1660, the general 
post-office was established by Act of Parliament, and all letters were 
ordered to be transmitted through it, except such " as should be sent 
by coaches, common known carriers of goods by carts, wagons, and 
pack-horses, and should be carried along with their carts, wagons, and 
pack-horses respectively." 

The country post-master was generally an inn-keeper; and Taylor, 
the water-poet, in his "Penniless Pilgrimage" from the metropolis to 
Scotland, in the early part of the seventeenth century, describes one 
of these extortionate worthies: — "From Stamford," he says, "we rode 
to Hmitingdon, where we lodged at the post-master's house, at the 
sign of the Crown; his name is Riggs. He was informed who I was, 
and wherefore I undertook this my penniless progress ; wherefore he 
came up to our chamber and supped with us, and very bountifully 
caDed for three quarts of wine and sugar, and four jugs of beer. He 
did drink and begin healths like a horse-l^ch, and swallowed down 
his cups without feeling, as if he had the dropsy, or nine pounds of 
sponge in his maw. Li a word, as he is a post, he drank post, striv- 
ing and calling by aU means to make the reckoning great, or to make 
us men of great reckoning. But in his payment he was ti^^-lKii^, 
a jade, leaving the gentleman that was with me to discharge "^^riSe 
terrible shot, or else one of my horses must have laid in pawn for hia' ^ 
saperfluous calling and unmannerly intrusion." * ^ 

Li a pamphlet called "The G^rand Concern of England Explained," 
pabliahed in 1673, the writer gravely depicted the miseries, and the 
ruin of trade, occasioned by the introduction of coaches. The style 
df reasoning is worthy of notice, for the method of argument,^ and the 
political and social principles enunciated in it, still find'M|^tance 
among a few in our own day. " Before the coaches wdre^R^yip," 
he says, ^* travellers rode on horseback, and men had baii|[pl|>ur8y 
' laddies, bridles, saddle-cloths, and good riding suits, coats and cloaks, 
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stockings and hats, whereby the wool and leather of the kingdom 
were consumed. Besides, most gentlemen when they travelled on 
horseback used to ride with swords, belts, pistols, holsters, portman- 
teaus, and hat-cases, which in these coaches they have little or no 
occasion for. For when they rode on horseback, they rode in one 
suit, and carried another to wear when they came to their journey's 
end, or lag by the way ; but in coaches they ride in a silk suit, with 
an Indian gown, with a sash, silk stockiags, and the beaver hats men 
ride in, and carry no other with them. This is because they escape 
the wet and dirt which on horseback they cannot avoid ; whereas in 
two or three journeys on horseback, these clothes and hats were wont 
to be spoiled, which done, they were forced to have new very often, 
and that increased the consumption of manufacture. If they were 
women that travelled, they used to have safeguards and hoods, side- 
saddles and pillions, with strappings, saddle or pillion cloths, which, 
for the most part, were laced and embroidered ; to the making of 
which there went many several trades, now ruined." 

The writer also complained, that those who travelled by the new 
conveyances became weary and listless when they rode only a few 
miles ; that they were unwilling to get on horseback, and unable to 
endure frost, snow, or rain, or to lodge in the fields. Besides, he 
asked, what advantage could it be for a man's health, to be called 
out of bed into these coaches an hour or two before day in the morn- 
ing, "to be hurried in them from place to place till one, two, or three 
hours within night ; insomuch that, after sitting all day in the sum- 
mer time, stifled with heat and choked with dust ; or in the winter 
time, starving or freezing with cold, or choked with filthy fogs — ^they 
are often brought into their inns by torch-light, when it is too late to 
sit up to get supper; and next morning they are forced into the 
coach so early, that they can get no breakfast ? What addition is it 
to a man's health or business to ride aU day with strangers, — ofben- 
^ . times sick, ancient, diseased persons, — or young children crying ; all 

whose humours he is obliged to put up with, and is often poisoned 
with their nasty scents, and crippled with boxes and bundles ? Is it 
for a man's health to be laid fast in the foul ways, and forced to wade 
up to his knees in mire ; afterwards sit in the coach till teams of 
horses can be sent to pull the coach out ? Is it for their health to 
travel in rotten coaches, and to have their tackle, or perch, or axle- 
tree broken; and then to wait three or four hours (sometimes half 
the day), and afterwards travel all night to make up their stage?" 
He benevolently argued, that only a few coaches should be allowed 
'" to go through with the same horses they set forth with, and not 
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travel above thirty miles a day in the summer, and twenty-five in the 
winter, and to shift inns every joumey, that so trade might be difPiised;" 
while accommodation would thus be furnished for " the sick and lame, 
that they pretend cannot travel on horseback." Even these, how- 
ever, should be suppressed within fifty miles of London, where he 
affirmed that "they were no way necessary." 

The state of the roads in the south of England in 1703 must have 
been far worse than the imagination can now readily depiet. In ^ 
joumey which was imdertaken from Portsmouth to the Duke of 
Somerset's, at Petworth, in Sussex, fourteen hours were occupied. 
An attendant thus speaks of the pilgrimage : — " We set out at six 
o'clock in the morning to go to Petworth, and did not get out of 
the coaches, save only when we were overturned and stuck fast in the 
mire, till we arrived at our journey's end. 'Twas hard service for the 
prince to sit fourteen hours in the Icoach that day, without eating 
anything, and passing through the worst ways that I ever saw in my 
life. We were thrown but once indeed in going; but both our 
coach, which was leading, and His Highness' s body-coach, would 
have suffered very often, if the nimble boors of Sussex had not fre- 
quently poised it, or supported it with their shoulders, from G-odal- 
ming almost to Petworth ; and the nearer we approached the duke's 
the more inaccessible it seemed to be. The last nine miles of the 
way cost six hours time to conquer." In the life-time of the "proud 
Duke .of Somerset," who died about the middle of the eighteenth 
century, the roads in Sussex were so bad, that, in order to arrive at 
Guildford from Petworth, it was necessary for travellers to make for 
the nearest point of the great road for Portsmouth to London ; and 
the joumey was a work of so much difficulty as to occupy the whole 
day. The distance between Petworth and London is less than fifty 
miles ; and yet the duke had a house at G-uildford which was regularly 
occupied as a resting-place for the night by any part of his family 
travelling to the metropolis.* And this was little more than a 
hundred years ago ! 

The way in which travelling was carried on in 1740 is illustrated 
by Pennant.t In March, he tells us, he changed his Welsh school 
for one nearer to the capital, and travelled in the Chester stage. The 
first day, with much difficulty, he reached Whitchurch, a distance 
of twenty miles from Chester; the second day he arrived at the 
Welsh Harp ; the third, at Coventry ; the fourth, at Northampton ; 
the fifth, at Dunstable ; and, by special effort and perseverance, they 
reached London before the commencement of the next night. " The 

• ArcliaH>logia. f Joumey from Chester to London. 
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strain and labour of six good horses, sometimes eight, drew us," he 
says, " through the sloughs of Mireden, and many other places. We 
were frequently out two hours before day, and as late at night, and 
in the depth of winter proportionably later. Families who travelled 
in their own carriages contracted with Benson and Co., and were drag- 
ged up in the same number of days by three sets of able horses. The 
single gentlemen, then a hardy race, equipped in jack-boots and trows- 
ers up to their middle, rode post through thick and thin ; and, guarded 
against the mire, defied the frequent stumble and fall, arose and pur- 
sued their journey with alacrity, — while in these days their enervated 
posterity sleep away their rapid journeys in easy chaises, fitted for 
the conveyance of the soft inhabitants of Sybaris." 

A hundred years ago there was no regular stage-coach from 
London to Edinburgh ; and the Scottish newspapers occasionally 
contained advertisements, stating, that an individual about to pro- 
ceed to the metropolis by a post-chaise, would be glad to hear of a 
fellow-adventurer or two ; that, by mutual assistance, the expense 
might be diminished to each. Before 1754, however, a stage-coach 
was established on the route between the two British capitals ; and, 
in the Edinburgh Courant for that year, it was advertized, that 
" The Edinburgh stage-coach, for the better accommodation of pas- 
sengers, will be altered to a new genteel two-end glass coach-machine, 
hung on steel springs, exceeding light and easy, to go in ten days in 
summer and twelve in winter; to set out the first Tuesday in 
March, and continue it, from Hosea Eastgate's, the Coach and Horses, 
in Dean-street, Soho, London ; and from John Somerville's, in the 
Canongate, Edinburgh, every other Tuesday, and meet at Burrow- 
bridge on Saturday night, and set out from thence on Monday morning, 
and get to London and Edinburgh on Friday. In winter, to set out 
from London to Edinburgh every other (alternate) Monday morning, 
and to go to Burrowbridge on Saturday night ; and to set out from 
thence on Monday morning, and get to London and Edinburgh on 
Saturday night. Passengers to pay as usual. Performed, if Gk)d 
permits, by your dutiful servant Hosea East gate." 

Arthur Young, who travelled in Lancashire about the year 1770, 
has left us a forcible and graphic, if not elegant sketch of the state 
of the roads and of the means of communication. " I know not," he 

^ saysj** in the whole range of language, terms sufficiently expressive 
to describe this infernal road. Let me most seriously caution all 
travellers who may accidentally propose to travel this terrible coimtry, 

__tp avoid it as they would the devil ; for a thousand to one they break 
their necks or their limbs by overthrows or breakings down. They 
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will here meet with ruts, which I actually measured, four feet deep, 
and floating with mud, only from a wet summer ; what, therefore, 
most it be after a winter ? The only mending it receives, is tumbling 
in some loose stones, which serves no other purpose than jolting a 
carriage in the most intolerable manner. These are not merely 
opinions, but facts ; for I actually passed three carts broken down in 
these eighteen miles of execrable memory." Subsequently, in speak- 
ing of a turnpike road near "Warrington, he says, " This a paved road, 
most infamously bad. Any person would imagine the people of the 
country had made it with a view to immediate destruction ! for the 
breadth is only sufficient for one carriage ; consequently, it is cut 
at once into ruts ; and you may easily conceive what a break-down, 
dislocating road, with ruts cut through a pavement, mustvbe.**. Stick 
was the style of travelling in Britain less than a centurj a^^ from 
the time we write. Truly may we say, " tempora mutcmiUffet nos 
mutamur in illig,^^ 

As illustrative of the speed at which locomotion was performed in 
1766, Lord Eldon mentions, that, when he left school in that, year to 
go to Oxford, he came up from Newcastle to London in a coach, 
which was called " a fly," on account of its quick travelling, as it was 
then thought ; but he was three or four days and nights upon the 
road. There was no such velocity as to endanger overturning or 
other mischief; as a sort of apology for which there was printed on 
the panel of the carriage the phrase " Sat cito, si sat bene J ^ The 
effect of this sentence upon the mind of the embryo chancellor was 
heightened by a circumstance which occurred upon the journey. A 
quaker, who was a fellow-traveller, stopped the coach at the inn at 
Tuiford, desired the chamber-maid to come to the coach-door, and 
gave her sixpence, telling her, that he forgot to give it her when he 
slept there two years before. Yoimg Scott, who was not character- 
ized by too great bashfulness of manner, said to him, " Friend, have 
you seen the motto on this coach ?" " No ! " " Then look at it; for 
I think, giving her only sixpence now is neither sat cito nor sat hene^ 

Despite the opposition which improvements excited, and we sup- 
pose always will excite, facilities of communication throughout the 
country gradually and steadily increased. The money expended in 
travelling, was at length sufficient to allow a more regular repair 
of the roads, and lighter vehicles were substituted for the cumbrous 
machines that had been employed. The breed of horses, too, was 
greatly improved; and, at length, England surpassed all other eoim tries 
in the excellence of its roads, the comfort of its conveyances, and the 
blood, strength, and speed of its " cattle." 
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Many are there, who still talk of the delights of travelling in " the 
coaching days of old." They like to recall to mind the memoriep of the 
pleasant summer days they spent on the box-seat, chatting with the 
burly coachman ; who, well protected against the possibilities of the 
weather by innumerable coats, knew every man and every horse he 
met, and could tell all the news of the country round. 

They describe, in glowing terms, the manner in which the mail 
was taken each morning or evening in the year to the authorised in- 
spector, who examined every inch from the pole to the hind boot, and 
who critically probed and tested the wheels, axles, linch-pins, springs, 
and glasses ; — how scrupulously every part was cleaned, and how every 
horse was groomed with as much precision as if he belonged to the 
stud of a nobleman. We, perhaps, smile at their enthusiasm, but 
admit that there is much reason for it, when the scenes thus deli- 
neated are connected with many a pleasing association. At eight 
o'clock, P.M., the coach was in all the " pride and panoply " of author- 
ity, with its mettled steeds " on parade" in Lombard-street, waiting 
to receive its bags ; or, perhaps, it was one of those special occasions 
in which all ordinary circumstances were surpassed. The tidings of 
a victory had been received, — a national foe had been defeated, — and 
the mail was about to convey the intelligence to a thousand homes. 
Instead of the news being quietly spread over the length and breadth 
of the land in a few seconds, as in our own day, resort was had to 
more ordinary means. Horses, men, and carriages were accordingly 
dressed in laurels and flowers, oak-leaves and ribbons. Coachmen 
and guards displayed the royal livery to the best advantage around 
their rotund forms; passengers merged the reserve of their indivi- 
duality in a stronger feeling of national exultation ; and when the 
loud noise of the lids locked down on the mail-bags smote on the 
ear, the trampling of fiery steeds was heard as they bounded off" like 
leopards, amidst the thundering of wheels, and the boisterous shouts 
of assembled hosts of observers. In the vivid remembrance of such 
scenes, it is scarcely surprising that some should regret that they 
have passed away for ever, — that tidings must now be transmitted by 
steam, or electric telegraph, and that the voice of the trumpet that 
once announced from afar the approach of the laurelled mail, should 
be lost amid the hisses or shrieks of the locomotive. We can almost 
ioin with them when they sing : — 

" We miss the cantering team, the winding way, 
The road-side halt, the post-horn's well known air, 
The inns, the gaping towns, and all the landscape fair." 

Now and then, indeed, we may meet with "a relic" who utterly 
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dtvpises the present means of locomotion, in contrast with the pecu- 
liar advantageB which, he affirms, wore enjoyed under the coaching 
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system. He tells us, with a sneer, that now we don't travel, but 
are tra/nsferred from one part of the country to another ; a satire 
which seems of the same order as that which was embodied in the 
sentiment of a venerable gentleman, who once bitterly exclaimed to 
a young acquaintance who had passed through a dental operation, 
" Draw teeth, indeed ! They never draw them now-a-days. When 
I was a boy, they used to draw your teeth, and draw you all round 
the room, too!" 

But while to some, these scenes and circumstances of the past, 
" though lost to sight," may stiU be "to memory dear," yet no mind 
untroubled by some obliquity of perception, will hesitate to rejoice 
in the substitution of the means of locomotion now employed, at- 
tended, as they are, by benefits so numerous and permanent. To a 
brief account of the circumstances which led to their development, the 
attention of the reader is invited. 

" You must be making handsomely out with your canals," it was 
once remarked to the celebrated Duke of Bridgewater. " Oh, yes," 
rejoined his grace, " they will last my time ; but I don' t like the 
look of these tram-roads, — ^there's mischief in them." The observa- 
tion of the duke was, in a sense, prophetic : those wooden roads were 
the foreshadowing of the Eailway system of the present day. Many 
conjectures have been offered as to the origin of the term " tram- 
road," but it appears to have been taken from the name of Mr. 
Qutraim, who was early connected with their employment ; and they 
would, doubtless, have been called outram-roads, were it not for the 
well-known custom practised by Englishmen, of reducing all their 
words to the most practicable dimensions. The application of the 
principle on which their value depends,, may be traced in the con- 
struction of early Italian streets, and especially of those of Milan, 
where a smooth surface is provided for the passage of wheels, and a 
rough one on which the horses may tread with security; but the 
precise date at which they were first used does not appear. It is 
sufficient to observe that more than two hundred years ago, tram- 
roads existed in the coUiery districts ; and Boger North, in describ- 
ing a Visit paid by his brother. Lord Guildford, to Newcastle, 
remarks, that among the curiosities of the region were the " way- 
leaves." "When men," he says, "have pieces of ground between 
the colliery and the river, they sell leave to lead coals over the ground, 
and so dear, that the owner of a rood of ground will expect £20 per 
annum for this leave. The manner of the carriage is by laying rails 
of timber from the colliery down to the river, exactly straight and 
parallel, and bulky carts are made with four rowlets fitting these 
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rails, whereby the carriage is so easy, that one horse will draw four 
or five ehaldroiis of coals, and is of immense benefit to the coal 
merchants."* The advantage here resulted from the hard, smooth, 
and unchanging surface on which the wheels passed, and which is the 
peculiar characteristic of tram-roads, though the material and the 
way they are made may be varied. 

Towards the close of the last century, tram-roads were extensively 
employed in many parts of this country. The rails forming the 
tracks for the wagon-wheels were of wood, and about four inches in 
breadth, supported on pieces of timber called sleepers, to which they 
were secured by wooden pins. The friction of the wheels of passing 
vehicles gradually wearing out the rails, new ones were substituted ; 
but it was soon found that the number of pin-holes caused such 
weakness in the sleepers, that new ones were required. This diffi- 
culty was, however, obviated, by the construction of the double timber 
Bailway, which was so contrived, that when the upper rails were 
worn out, they could easily be replaced. The height to which the 
wirhce of the rails was raised, afforded opportunity of protecting the 
sleepers from the horses' feet, by covering them with gravel, and thus 
giving them greater permanence. These tram- ways were of especial 
value in mining and coal districts, where much heavy material 
required to be transported in various directions ; and they rapidly 
increased in Shropshire, Staffordshire, and the. midland counties 
generally. »- 

An iron tram-road, or railway as it may be called, was in use at Cole- 
brook Dale — a spot celebrated for the erection of the first iron bridge 
in the world, about the year 1760 ; for the price of that metal having 
greatly diminished, it was determined, in order to keep the furnaces flA_ 
work, to cast some plates to be laid on the upper edge of the wooden 
tram-roads, whidt, it was thought, would diminish friction, and prevent 
abrasion, while they could be taken up and sold as "pigs" in case of, 
a sudden rise. These " scantlings of iron," as they were called, were 
four inches in breadth, an inch and a quarter in thickness, and five 
feet long, and were cast with holes to admit of their being easily 
&stened to the wooden rails beneath. So successful, however, was 
the application of the plan, that the plates remained undisturbed, and 
rails of solid iron were gradually substituted through the districts of 
the country in which tram-ways were required. An iron tram-way^ 
was formed from the collieries near Derby to that town ; a second, 
called the Park forest line, was laid down for six mUes ; and another 
was constructed near Ashby-de-la-Zouch, which had four miles of 

• Life of Ltinl Keeper Guildford, vol. i. The above passage was written in HJ70. 
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double and eight of single rails. So common, indeed, did tram-ways 
become, that in 1811 there were in South Wales no fewer than one 
hundred and eighty miles completed, of which thirty belonged to the 
Merthyr Tydvil company. 

Shortly after the experiment at Colebrook Dale cast-iron rails with 
an upright flange were invented, and they seem to have 
been first used at the colliery of the Duke of Norfolk, 
near Sheffield. They were originally fixed on cross 
sleepers of wood, but stone blocks were afterwards 
substituted. The "edge Eailway" was introduced at the slate 
quarries of Lord Penrhyn in Caermarthenshire. The "metals," as 
they are called, were between four and five feet long, 
their section representing an oval, as seen in the dia- 
gram. The wheels were formed with a grooved tire, 
so as to run easily on the rail ; but it was subsequently 
found that the groove became so deepened by wear as to fit the rail 
tightly, and thus to occasion mmecessary friction. To obviate this 
difficulty, the bearing surface of the rail and the corresponding part 
of the wheel were made flat ; and thus two horses were enabled to 
draw a train weighing twenty-four tons with comparative ease, and 
this power was sufficient to conduct a traffic which, on a common 
road, would have required no fewer than four hundred. 

These railways were chiefly employed in the conveyance of minjerals 
and coals from the mines to the sea-coast, and were extended to wooden 
platforms projecting over the water at the shipping places, at such 
an elevation as to allow vessels to pass beneath. The arrangement for 
emptying the wagons by opening the bottom, and for conducting the 
coal along inclined shoots immediately into the hold of the vessel, re- 
sembled those now adopted. The economy of these and other ingenious 
contrivances enabled the merchants to export coal at a greatly re- 
duced expenditure, and even to undersell French coal in French ports. 
"Marseilles," says an intelligent French writer, "affords an example 
in point. This toAvn, which consumes immense quantities of com- 
bustible matter in its great soap-manufactories, is within four or five 
leagues of a great number of coal mines. This coal is indeed of an 
indifferent quality, but it is, notwithstanding, employed with advan- 
tage in the furnaces of soap-works. Would any one believe that the 
excellent coal of England, which lasts double the time, and gives 
double the heat, when sold duty free in the port of Marseilles, is 
cheaper than the former ? Such instances as this," he adds, " ought 
doubtless to give us very important lessons." * 

♦Saint-Fond. Travels. Vol.i. p. 146. 
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The advantages thus derived from the use of the tram-road were 
highly appreciated and diligently applied; while experience suggested 
various improvements. "Fish-bellied' ' rails, as they were denominated, 
were constructed three or four 
feet in length, and having their 
greatest strength in the middle, 
while the ends were made to over-lap. These were secured one to 
another in the "chair," or iron box, at which they were united by an 
iron pin, and the chair being fixed to the sleeper, the whole was 
made perfectly secure. 

In the year 1805, a tram-road was opened between Wandsworth 
and Croydon, and the advantages which it presented were subjected 
to a practical test. The draught of a horse on a good road is about 
fifteen hundred- weight, and strong horses can, under ordinary circum- 
stances, draw two thousand pounds. A party of gentlemen were 
invited to witness the experiments, that the superiority of the new 
method might be established on the testimony of ocular demonstra- 
tion. Twelve wagons were loaded with stones till each wagon weighed 
about three tons, and a horse being attached, drew them with apparent 
ease a distance of six miles in an hour and three quarters, having 
been stopped four times in order to show that he had the power of 
startiiig as well as drawing the load. At each of these stoppages, 
other wagons were added to the train, with which the horse resumed 
his journey, with apparently undiminished power ; and in order still 
further to show the effect of the railway in facilitating motion, the 
attending workmen, to the number of about fifty, were directed to 
mount the wagons, and this additional load was drawn without any 
apparent effect on the horse. On weighing the load at the end of 
the journey, it was found to amount to more than fifty-five tons. 

In connection with the history of tram-roads, the name of Dr. James 
Anderson iswell deserving of notice. Having devoted many years to the 
study of mechanical, statistical, and agricultural subjects, this gentle-^ 
man published a book in 1800, entitled " Recreations in Agriculture," 
in which he proposed the adoption of lines of Railway along the sides 
of existing turnpike roads. Though his suggestion referred princi- 
pally to the draught of heavy loads at slow rates, so that the saving 
would have been chiefly in horse labour, yet it would have served 
equally for accelerated motion. By way of demonstrating its practi- 
cability. Dr. Anderson proposed that it should be tried between the 
metropolis and the docks then projected at the Isle of Dogs, and also 
along the western road to Hoimslow ; after which, if successful, he 
recommended that it should be more fuUy applied on the turnpike 
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from London to Bath. In his description of the proposed scheme 
he estimated that heavily-laden wagons could be drawn with one-tenth 
of the force and cost of the common modes of traffic ; the whole to be 
"kept open and patent to all alike who shall choose to employ them, 
as the king's highway, under such regulations as it shall be found 
necessary to subject them to by law."* He subsequently described 
the method in which these Railways might be constructed ; their 
width, height, gradients, curves, bridges, and even "short tunnels," 
so that it has been truthfully remarked, that " Dr. Anderson's descrip- 
tion might pass for that of a modern railroad." 

It does not appear that the proposal attracted much attention at 
the time, but Mr. Edgeworth advocated a similar scheme two years 
afterwards, which, he stated^ had been long under his consideration. In 
this he argued that, besides the traffic of heavy vehicles at a slow 
.pace, means might be found of enabling " stage-coaches to go six 
miles an hour, and gentlemen's travelling carriages to travel at eight, 
but both with one horse;" whHe smaU stationary engines might be 
erected to perform much of the labour. To this plan it has been 
objected that it would have required all vehicles to be constructed of 
the same gauge ; but it should be remarked that, as the flange was 
intended to be fixed to the rail, and not to the wheel, the rail might 
be of such a breadth as to be adapted to them all. The real difficulty 
of the proposal consisted in its necessitating the formation of a double 
line of marginal Eailway on our principal roads, requiring a gigantic 
system of cutting and embanking, of the removal of houses, and the 
reconstruction of streets, which forms so expensive a feature of the 
Bailroads of the present day. 

The stone slabs laid at the sides of the small streets of the metro- 
polis, and the iron gutters which form the marghi of the roadway on 
some of the larger ones and of the bridges, are the only relics — if, 
indeed, they can be regarded as such — of these schemes. The obvious 
difficulties overcame the contingent advantages which might have 
arisen, and the plan was lost in that " oblivion of impracticables," to 
which so many other projects, howfeyer fondly cherished by their 
originators, have been consigned. 

* Hecreations in Agricnltare. Vol. iv. 
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XE dark night in the year 1784, the vene- 
rable clergyman of the town of Bedruth, 
in ComwaD, ■waa taking an evening walk in 
a long and lonely lane leading tohia church, 
when he heard a most unearthly noiae, and, 
• to his horror, beheld approaching him, at a 
foriona speed, an indescribable creature of 
f legK, arms, and wheels, whose body seemed glowing 
■ with internal fires, and whose rapid gasps for breath . 
[leared to denote some deadly struggle within. 
a cries for help brought to his assistance a gen- 
tleman of the name of Murdoch, who, no doubt to 
indnite relief, explained to him that this terrible 
^parition, instead of being any embodiment or messenger of the 
Eril One, was a runaway locomotive, which he, the inventor and pro- 
prietor, had incautiously aUowed to escape from its leading strings. 
In ttuB strange manner, what is believed to be thejirst loconwlive was 
inbwduced t« the world ; but the public was not then prepared to 
receive it, and for ncM-ly twenty years nothing was done towards the 
practical application of Mr. Murdoch's idea. 

Tiine passed on, and the value of tram-roads had become so appa- 
rent that they were commonly employed in many districts of the 
cotmtry, and horses and stationary engines dragged along them 
the heavily-laden wagons of coal and mineral produce. Sometimes, 
by a fortunate inclination of the ground, the loaded trains were 
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made to run down by their own impetus, which was also sufficient to 
drag up the empty ones to be re-filled; while, here and there, a 
solitary locomotive started along, apparently trying its infantine 
powers. But the idea of an extensive application of the steam horse 
on our iron roads was then confined to a few. 

A thoughtful man visited one of these tramways in the north 
of England, which connected the mouth of a coUiery with a wharf 
at which the coals were shipped ; and after watching the passing 
trains fOr some time, he turned to the engineer of the line, and 
said, "Why are not these tramroads laid down aU over England, 
so as to supersede our common roads, and steam-engines employed 
to convey goods and passengers along them, so as to supersede 
horse-power?" The engineer looked at the questioner out of the 
comer of his eye, and said, — " Just propose you that to the nation, 
Sir, and see what you will get by it ! Why, Sir, you will be wor- 
ried to death for your pains." The conversation on this topic 
terminated; but Thomas Grray, the thoughtful man, did not allow 
the theme to escape him. Tramroads, locomotive steam-engines, 
and the superseding of horse-power, engrossed his meditations. " It 
was his thought by day; it was his dream by night. He talked of 
it tUl his friends voted him an intolerable bore. He wrote of it 
tUl the reviewers deemed him mad." The system of coaches and 
canals was, in his estimation, unworthy of the age. His far-reaching 
anticipations shadowed forth the path which others have since trodden; 
where they have realized profits, achieved fame, and by means of 
which an inestimable boon has been conferred on the nation and the 
world. 

In 1820 Mr. Grray published a work, in which he propounded 
a "general iron railway, or land steam-conveyance, to supersede 
the necessity of horses in all public vehicles j" and he maintained 
its "vast superiority in every respect over all the present piti- 
ful methods of conveyance by turnpike roads, canals, and coasting 
traders." So great was the merit of this work, that, despite the 
opposition which attended any innovation on the coaching system, it 
ultimately passed through five editions. The author declared, con- 
cerning those who refused to further his scheme : — " Eyes have they, 
but they see not ; they have ears, but they hear not ;" while, in fiill 
assurance of the ultimate success of his project, he inscribed the 
following couplets on the plate which illustrated his volume : — 

" No speed with this, can fastest horse compare ; 
No weight like this, canal or vessel bear. 
As this will commerce every day promote, 
To this let sons of commerce grant their vote." 
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To readers, ■ thirty years ago, some of Mr. G-ray's suggestions 
were doubtless surprising. After proposing that his plan should be 
first attempted between the towns of Manchester and Liverpool, he. 
thus described the beneficial results. The convenience and economy 
in the transport of goods, bought by merchants at the various 
markets, and the " despatch in forwarding bales and packages to the 
outports, cannot fail to strike the merchant and manufacturer as 
points of the first importance. Nothing, for example," said he, 
" would be so likely to raise the ports of Hull, Liverpool, and Bristol 
to an unprecedented pitch of prosperity, as the establishment of 
railways to these ports, thereby rendering the communication from 
the east to-' the west seas, and all intermediate places, rapid, cheap, 
and effectual. Any one at all conversant with commerce must feel 
the vast importance 'of such an undertaking, in forwarding the 
produce of America, Brazils, the East and West Indies, &c., from 
Liverpool and Bristol, via Hull, to the opposite shores of G-ermany 
and Holland ; and, vice versa, the produce of the Baltic, via Hull, to 
Liverpool and Bristol." He proceeded to show, that by the establish- 
ment of morning and evening " mail steam-carriages," the inland 
communications would be greatly improved, and the postal conveyance 
materially aided by the rapidity of transit and the diminution of cost. 

Common vehicles, he considered, if proceeding for considerable 
distances, might be conducted along the railways at equitable terms ; 
and thus, by a due regulation of the arrival and departure of coaches, 
caravans, and wagons, the entire communication of the country 
would be so simple and complete, as to enable every individual " to 
partake of the various productions of particular situations, and to 
enjoy, at a moderate ei^panse, every improvement introduced into 
Bociety." Li point of economy, the saving tvould be great; for, 
instead of each coach "changing" some twenty-five times between 
London and Edinburgh, and requiring a hundred horses (besides 
sapemumeraries at every stage, in case of accident), a single engine 
would be the propelling power for a train of vehicles of various 
kinds. "No animal strength," said Mr. Gray, "will be able to 
give that uniform and regular acceleration to our commercial in- 
tercourse which may be accomplished by railways: however great 
the animal speed, there cannot be a doubt that it would be con- 
siderably surpassed by mail steam-carriages ; and that the expense 
would be infinitely less. The present system of conveyance affords 
but tolerable accommodation to farmers, and the common way in 
which they attend markets must always confine them within very 
limited distances. It is, however, expected that the railway will 
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present a suitable conveyance for attending market-towns thirty or 
forty miles off, as also for forwarding considerable, stipplies of grain, 
hay, straw, vegetables, and every description of li^e stock, to the 
metropolis, at a very easy expense, and with the greatest celerity, 
from aU parts of the kingdom." 

After propounding his theory, Mr. Gray most strenuously advo- 
cated its practical application. He visited Brussels, and, hearing 
there a proposal to construct a canal, he urged the superior advan- 
tages of a railway. Erom Belgium he proceeded to Manchester, 
and laid his scheme before the capitalists of that city ; but the men 
who passed their lives among the marvels of machinery, and owed 
their fortunes to steam, could not appreciate the project. They lis- 
tened graciously, and, with a smile somewhat akin to pity, dismissed 
him as an incorrigible visionary. He petitioned Lord Sidmouth, 
giving reasons for the adoption of his plan which he thought would 
be attractive to a statesman. Double or treble the amount of taxes, 
he said, then levied upon horses and carriages, might be received 
from the transport of vehicles and their contents on " a general 
iron railway," while the cost to individuals would be considerably 
diminished. He subsequently made application to the Gk)venmient, 
the Board of Agriculture, and the Lord Mayor and Corporation of 
London, for their assistance ; and in 1827, Mr. Hume presented a 
petition from him to the House of Commons. The only result of 
these and other efforts was, that many thought him a knave, and 
others, who were charitably inclined, pronounced him a simpleton. 
To appropriate the idea of Mr. Macaulay, " there were fools then as 
there are fools now; fools who laughed at the railway ai they bad 
laughed at the canals ; fools who thought they evinced their wisdom 
by doubting what they could not understand." Still, Thomas Gray 
persevered ; his mind was absorbed in the anticipation of the great 
and beneficial changes which his scheme would produce. He talked 
of enormous fortunes realized, of coaches annihilated, of one great 
general system of iron roads, — and he was laughed at, but not laughed 
down. He continued to talk, to memorialize, and to fill the pages 
of magazines, tUl the public mind was " wearied and worried," and 
doubtless, not a few wished that railways were established, if it 
were only that they might be freed from his unceasing impor- 
tunities. 

A few years passed away, and the idea supposed to be bom of 
a disordered imagination became a grave reality, and Thomas Gray 
found his reward only in himself. In remembrance of his in- 
defatigable and protracted efforts, and the invaluable blessings 
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which they had materiallj tended to confer on society, an attempt 
was subsequently, made to give him some pecuniary acknowledg- 
ment of national gratitude, but it was unsuccessful. Few men in 
modem times have served their generation more effectually, and 
yet received so little compensation in the way of thanks or emolu- 
ment as Thomas Q-ray. " He died steeped to the lips in poverty !'* 

The growing demands which were made by the progress of com- 
merce, soon led to general discontent with the means of intercom- 
munication throughout the country. The tram-roads which had been 
established, were detached and isolated undertakings for the con- 
veyance of the produce of particular neighbourhoods, and had little 
effect in mitigating the evil. The want of stimulus to the proprietors 
and managers of canals, induced a security on their part which not 
only engendered negligence, but gave them the command of a great 
monopoly, and the extravagance of their charges was only equalled 
by the inefficiency of their means of transport. The interruptions 
which arose from want of water in summer, and from ice in winter, — 
from their vessels getting aground or being wrecked, — were sufficiently 
amioying ; but to these were added exorbitant fares, and constant 
delays in the transit. 

The delays that often took place in the conveyance of merchan- 
dise from Liverpool to Manchester, and vice versa, were very fully 
stated before the Committee of the House of Commons, in 1825. 
It was shown that goods had come quicker from New York to 
Liverpool than they had been conveyed from Liverpool to Man- 
chester. The promoters of the railroad did not rely upon that 
particular fact ; yet it showed the necessity of increasing all sorts of 
facilities to meet that increased despatch which was kept up at sea. 
Listances were given, where two months' and three months* delay 
had taken place, being a longer time than the voyage mentioned ; 
for it was known that goods had come from New York to Liverpool 
in three weeks. It was not a solitary case : the thing was then (1825) 
happening dady. 

In such a state of things it was not surprising that it was at 
length resolved that some new and more adequate means should be 
provided ; and, if possible, that the advantages thus secured should 
be extended to the conveyance of passengers. 

The Stockton and Darlington Railway was the first established for 
public traffic, — ^the earliest, in fact, of our iron roads on which the 
question of the carriage of passengers was practically tested. Nor 
should we, in the greater success of the Liverpool and Manchester 
Baflway, which was subsequently constructed, look slightly on the 
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Stockton and Darlington. The Act of incorporation for this line 
was obtained in 1821, and it was opened in the autumn of 1825, 
horses being then employed as the motive power. Before its form- 
ation, the average number of passengers between the two places 
^as fourteen or fifteen weekly ; the new line augmented these to five 
^r six hundred. The passengers were conveyed in and on coaches, 
which usually carried aix inside and from fifteen to twenty out- 
side ; though, in cases of emergency, passengers were glad to ob- 
tain sitting-room where they could. Each carriage was drawn by one 
horse, and the speed attained was ten mUes an hour. The line was 
thirty-seven miles in length, and at first consisted of a single road- 
way, with sidings at intervals of every quarter of a mile, for trains 
proceeding in different directions to pass one another. To the 
success of the Stockton and Darlington line may be traced the origin 
of ail the others ; and to Mr. Pease, its originator, may be ascribed 
the first practical test of the capacities of a system, truly charac- 
terized as a " well-spring of intellectual, moral, and political benefits, 
beyond all measurement and aU price, — creating such a revolution in 
our internal trade and resources as no thinking man can contemplate 
without being lost in wonder." To be a leader in such an enterprise 
is an eminently honourable position ; for when the first difficulties 
had been overcome, and success was proved, others followed with 
comparative ease and security. 

Time passed on, and the difficulties which had pressed upon the 
merchants of Liverpool, and the manufacturers of Manchester, from 
the insufficiency of the means of transport, compelled them to adopt 
some decisive measures. A declaration was drawn up by a hundred 
and fifty leading men of Liverpool, to the effect that new means of 
conveyance were indispensable ; but before anything further was ac- 
tually done, application was made to the canal proprietors for a reduc- 
tion of charge, and an increase of accommodation. To this request 
a decided negative was returned, and a hautetir was manifested 
throughout the communications by the canal proprietors, which 
gave no hope of adequate relief to the public. But, as is usual 
under such circumstances, pride went before a fall ; and the pride of 
gold in this case served only to hasten the progress of those measures 
which resulted in the establishment of a means of communication 
between the two great towns, superior in every respect to the old 
and sluggish canal. 

The proposal to construct a railway between Liverpool and Man- 
chester was first made in 1822, but it was not till four years after- 
wards that the consent of Parliament was obtained to the under- 



LIVEKPOOi AND MANCHESTEE %AXLWAY. 



21 



taking. So moderate were the expectations of the promoters, that 
the number of passengers between these great towns by railway, was 
estimated at only half of those who availed themselves of coach 
accommodation; the transport of manufactures, bales of cotton, coals, 
minerals, and cattle, being regarded as the staple source of revenue. 
The approval of the legislature was not secured without a struggle ; 
and the return which was made of the opinions of the landowners, 
and occupiers of the land which the line had to traverse, is worthy of 
record. 



Landowners. 

Assents 152 

Dissents 86 

Kenters 97 



Occupiers. 

Assents 302 

Dissents 128 

Neuters 66 



835 



496 



The engineers examined in favour of the Bill were Messrs. P-ennie, 
Stephenson, Cubitt, Eastrick, and YignoUes ; those against it beiag 
Messrs. Giles, Leather, Wild, Smith„and Palmer. 

The Bill, after much opposition, became law ; and when the works 
ci the new line were at length approaching completion, it was neces- 
sary that a decision should be made as to the motive agency to be 
employed, — an essential point, which had not yet been absolutely 
determined. Horse-power was at first proposed, but soon found to 
be altogether inadequate ; and the choice now lay between locomo- 
tive and stationary engines. K the latter had been selected, they 
would have been employed in the folio wiug manner: — ^A rope would 
have been carried along the line, between the rails, to which the 
wagons containing the passengers or merchandise would have been 
attached; and this beiag at certain intervals coiled round large 
drams or cylinders, the wagons would have been drawn from station 
to station by fixed steam-engines, applied to keep these drums or 
cylinders in revolution. 

In the spring of 1829, the Directors of the Company engaged 
Messrs. Stephenson, Locke, "Walker, and Pastrick, to collect in- 
formation from the managers of the various railways of the coun- 
try, as to the best power that could be applied, and especially to 
report on the comparative merits of locomotive and fixed engines. 
For this purpose they visited all the principal railways in the north 
of England, made the most minute and careful inquiries as to the 
▼ehicles and species of moving power employed on them, and then 
gave the result of their investigation in separate reports. The fol* 
lowing were the general conclusions arrived at : — 
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Capital necessary on the locomotive system ^91 ,000 

Ditto on the stationary system 101,000 

Difference in favour of the locomotive i6rO,000 

Annual expense and interest of capital on locomotive system ^£43,000' 
Ditto, ditto, on stationary system 83,000 

Difference in favour of stationary system ^£1 0,000 

Locomotive system, rate per mile '2787 of a penny 

Stationary system, ditto "2134 do. 

Difference, l>16th of a penny, or '0653 do. 

The rate by the two systems was thus as seven to nine in favour 
of the stationary engines ; but it was at the same time admitted, that 
improvements were then beiag effected iq the construction of loco- 
motives, which made it very probable that their efficiency would be 
materially increased. It was thought, too, that in the stationary 
system accidents would be less frequent; but that, when they occurred, 
they would be more injurious^ as they would extend to the whole 
line. In the locomotive system they would be confined to the single 
engine that was disabled, and to its traia. In the stationary system 
perfect uniformity from end to end must be preserved ; in the loco- 
motive system, one engine, with its train, by passing to the sidings, 
might stop any length of time that was found necessary, without 
preventing the others pursuing their course. Hence it was con- 
cluded that, having reference to economy, dispatch, safety, and con- 
venience, if it were resolved to make the Liverpool and Manchester 
railway complete at once, the stationary reciprocating system was 
the best ; but that, if any circumstances should induce the Directors 
to proceed by degrees, and to proportion the power of conveyance to 
the demand, then it was recommended that locomotive engines 
should be employed upon the line generally, and that two fixed 
engines should be placed at Eaialull and Sutton, to draw the 
locomotive engines, as well as the goods and carriages, up . the 
inclines at these places. 

Up to this period, the transport of passengers on the proposed 
railway had not formed any special feature in the calculations of its 
advocates ; but it was now suggested that locomotives might possibly 
be so constructed, as to convey passengers at a speed equal to that 
attained by coaches. 

In order to attract the attention of men of science to the subject, 
a premium of £500 was publicly offered for the best locomotive that 
could, under certain stipulations, be constructed; and though the 



AKTIOIPATBD FAILUEE OF EAILWAYS. 23 

sum was comparatively insigiiificaiit in itself, yet it was obvious, that 
on the snccessfiil engrUeer would devolve the construction of the 
entire "stud" of locomotives for the new Hne. The company re- 
quired of the competiag engines, that they should consume their own 
smoke ; that, if they,weighed six tons each, they should be capable of 
drawing a train of twenty tons weight, including the tender, at a 
speed of ten miles an hour, on a level railway ; that each should have 
two safety-valves, — one beyond the control of the engine-driver ; and 
that their height, including the chimney, should not exceed fifteen 
feet. It was also announced, that preference would be given to an 
engine of less weight, if it performed an equal amount of work ; that 
the Company was to be at liberty to test the machinery ; and that the 
price of the successftd competitor was not to exceed £550. 

Now that the results of this great enterprise are before the wor]4, 
it is curious to observe how completely they were unforeseen. The 
idea of a steam-engine drawing a heavy load, at a sjpeed of twelve 
Hiiles an hour, was received with ridicule by the most eminent en- 
gineers of the day. One distiaguished writer on railways, who re* 
sided in the heart of a coal country, and under whose windows loco- 
motives had been working for years, indignantly disavowed any par- 
ticipation in such extravagant speculations, and has left his disclaimer 
on record in a published work. "It is far from my wish," said he, 
"to promulgate to the world that the ridiculous expectations, or 
rather professions, of the enthusiastic speculatist will be realized, and 
that we shall see engines travelling at the rate of twelve, sixteen, 
eighteen, and twenty miles an hour. Nothing can do more harm 
towards their general adoption and improvement than the promul- 
gation of such nonsense !"* 

"As to those persons," said the Quarterly Review, " who speculate 
on making railways generally throughout the kingdom, and super- 
seding all the canals, aU the waggons, mails, and stage-coaches, post- 
chaises, and, in short, every other mode of conveyance, by land and 
by water, we deem them and their visionary schemes unworthy of 
notice. Every particular project must stand or fell by its own merits ; 
and we are greatly mistaken if many of those which are already an- 
nounced will not, when weighed in the balance, * be found wanting.' 
The gross exaggerations of the powers of the locomotive steam-engine 
(or, to speak in plain English, the steam-carriage), may delude for a 
time, but must end in the mortification of those concerned. What, 
for instance, can be more palpably absurd and ridiculous than the 
following paragraph, in one of the published proposals of what we 

• It is believed that no allusion is here made to Mr. George Stephenson. 



-Bhould call a hopeless project ? " • The adieme here alluded to was 
of laying down a railway between the metropolis and "Woolwich, in 
which it waa considered that "twice the Telocity" of the coaches 
might be attained, combined with " greater safety." The anticipa- 
tion that, by the agency of steam, traveUera would some day proceed 
" at the rate of four hundred miles a-day, with ail the ease we now 
enjoy in a steam-boat, but without the annoyance of sea-sickness, or 
the danger of being burnt or drowned," called forth the indignation 
of the reviewer. "But with all these assurances," he adds, "we 
should as soon expect the people of Woolwich to suffer themselTOB to 
be fired off upon one of Congreve's ricochet rockets, as trust them- 
selves to the mercy of such a machine, going at such a rate."t An 
opinion thus expressed by authorities of such eminence, in opposition 
to what is now an every-day reality, may well induce the most intelli- 
gent and &r-sighted to hesitate in dogmatical assertions ea to what 
may or may not be the revelations of the future. 

The merits of the competing engines for the Liverpool and Man- 
chester railway, were determined by the Directors, assisted by Messrs. 
Rastrick, Kennedy, and Nicholas Wood ; it having been previously 
declared that the Company would be satisfied if a speed of ten miles 
were attained. On 
the day appointed, the 
Socket, constnicted by 
Mr. George Stephen- 
son; the Hfovelty, by 
Messrs. Braithwaite and 
Ericson; and the San* 
Porn?, by Mr. T. Hack- 
worth, entered the lists, 
on a piece of railroad 
which had been selected 
between Liverpool and 
Manchester. In consequence of this space being little more than 
a mile and a half long, each engine had to travel the whole distance 
backwards and forwards ten times, making a journey of thirty miles. 
In order that the performances of each might be accurately tested, a ' 
judge was stationed at each end of the real running course, who 
noticed the exact time at which the engines passed ; the additional 
ground at each end being aUowed to them for getting up their speed. 
When the Sang Pareil was examined, it was found not to have been 
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constrQcted in preraae accordance with the Btipvdations of the Com- 
pany, and therefore wm, in strictness, disqualified ; but it was 
resolved that a tri&l should be made, and that, if it displayed marked 
mpenority, it should be recommended to the favourable c<tfiaideration 
of the Directors. On its eighth trip, however, the pump that supplied 
the water &iled, and this occasioned an accident which terminated 
the experiment. The Novelty succeeded only in paBsing twice be- 
tween the stations, further trial being prevented by the joints of the 
boiler giving way. The Rocket having been supplied with water, 
was weighed, and the load to be conveyed was then attached, forming 
■D aggregate of seventeen tons. Thia engine twice performed the 
entire distance of thirty miles ; the first time in about two hours and 
a quarter, and the second in about two hours and seven minutes. 
Its greatest speed was at the rate of thirty miles an hour, and the 
average about fourteen. The marked superiority exTiibited by the 




Boetet was chiefly owing to the use of a tubular boUer, by which a 
very large surface was brought in contact with the fire, and a propor- 
tiooate amount of steam generated. The engine, also, consumed less 
coal than the others, in the proportion of eleven to twenty-eight. 
The boiler consisted of a flat cylinder, six feet in length, having flat 
mds ; the chimney issued from one extremity, and to the other the 
fire-place waa attached) which, extemaDy, had the appeajanee of a 
■quare box. 

Mr. Stephenson, having thus been the successful competitor, was 
■ppointed to construct the engines of the railway, and from that 
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period to his recent lamented death, he conducted the engineering 
department of the Company. 

The construction of the works of the Liverpool and Manchester 
railway required immense and unremitting labour. Besides the 
embankment over Chat Moss, to which we shall have to refer again, 
there was the building of viaducts, the formation of cuttings and 
embankments, the erection of sixty-three bridges, and the construc- 
tion of a tunnel, to convey passengers underneath an elevated piece 
of ground in the neighbourhood of Liverpool; besides the laying 
down of the permanent way, the erection of stations and warehouaes, 
and the preparation of the ^engines, carriages, and wagons. The 
work was nearly completed in May, 1830, at a cost of twenty-four 
thousand pounds a mile, the outlay being as foUows : — 

Cuttings and Embankments jei99,763 

Chat Moss 27,719 

Tunnel . 47,788 

Land 96,806 

Fencing ... * 10,S02 

Bridges 99,066 

Formation of Road 20,568 

Laying of Blocks and Sleepers 20,620 

Rails (^12 10«. per ton) 60,912 

Surveying, Law, Parliamentary, and Incidental . . 157,841 

^£739,183 



Every preparation was made for the opening of the Hne on the 15th 
of September, 1830, when the Duke of Wellington, Prime Minister ; 
Mr. Peel, Home Secretary ; Mr. Huskisson, and a number of other 
distinguished persons, had agreed to pass in the first train with the 
Directors. A gay cortege, consisting of thirty-three carriages, and 
accompanied by bands of music, started from Liverpool, amidst the 
acclamations of a countless multitude of observers, and with all the 
splendour of an ancient pageant. But soon the enjoyment of the 
scene was marred. While the engines were stopping to take in 
water at Parkside, Mr. Huskisson, with some other gentlemen, 
stroUed along the line. As they were returning to their seats, 
another train of carriages came up. All ran to obtain shelter ; but 
Mr. Huskisson hurried to the side of the train, and, opening the 
door, attempted to enter, but the door swung back at the moment — 
he feU to the ground, and was in an instant overthrown, and crushed 
beneath the wheels of the advancing carriages. His thigh was fi'ac- 
tured and mangled, and his own first expression, " I have met my 



I 



OPENING OF THE LIVEBPOOL AlTD MANCHESTER LINE. 



27 



death," proved too true, for lie died that evening in the neighbouring 
parsonage of Eccles. The train passed on to Manchester without 
further accident; but the contemplated festivities were forgotten 
amidst the gloom occasioned by this tragical occurrence. 

Of the events of that memorable day, both in the wonders achieved 
and in the sad interest of the death of Mr. Huskisson, Lord 
Brougham has spoken with his usual force and eloquence. " "When 
I saw," he said, " the difficulties of space, as it were, overcome ; 
when I beheld a kind of miracle exhibited before my astonished 
eyes ; when I surveyed masses pierced through, on which it was 
before hardly possible for man or beast to plant the sole of the 
foot, now covered with a road, and bearing heavy wagons, laden not 
only with innumerable passengers, but with merchandise of the 
largest bulk and heaviest weight ; when I saw valleys made prac- 
ticable by the bridges of ample height and length which spanned 
them ; saw the steam railway traversing the surface of the water, at 
a distance of sixty or seventy feet perpendicidar height; saw the 
rocks excavated, and the gigantic power of man penetrating through 
miles of the solid mass, and gaining a great, a lasting, an almost 
perennial conquest over the power of nature, by his skill and indus- 
try ; when I contemplated all this, was it possible for me to avoid 
the reflections which crowded into my mind — not in praise of man's 
great success ; not in admiration of the genius and perseverance he 
had displayed, or even of the courage he had shown in setting him- 
self against the obstacles that matter offered to his course — ^no ! but 
the melancholy reflections that all these prodigious efforts of the 
human race, so fruitful of praise, but so much more fruitful of lasting 
blessings to mankind, have forced a tear from my eye, by that un- 
happy casualty which deprived me of a friend, and you of a represent- 
ative." 

The success ol the undertaking, in a commercial and mechanical 
point of view, was, from the first, decided. The number of passen- 
gers who availed themselves of the line was as follows : — 

lntheyearia31 445,047 

1882 . . . . . . 856,945 

1833 886,492 



The receipts for passengers were — 




In 1831 


. Jei01,829 


„ 1832 


88,165 


„ 1883 


98,816 


„ 1834 


111,063 


„ ia35 


120,336 


Total Receipts in 1885 


217,430 
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Against this eiiormous sum for 1835, there must be placed the 
interest upon an expenditure which amounted, in June of that year, 
to £1,171,386, besides the wear and tear of property, and all the 
e:sqpenses of the establishment. In the hdf year ending at the last- 
mentioned date, the expenses amounted to £61,814, including above 
£16,000 for locomotive power, and more than £2000 for rates and 
taxes. So large, however, were the profits, that, for every hundred 
pound share, the proprietors received, each half year, from four 
guineas to four pounds ten shillings ; till, at the latter half of 1835> 
they obtained five pounds, or at the rate of ten per cent. In June, 
1834, the Company employed 64 agents, clerks, and outlookers, 636 
engiae-men, guards, labourers, and others, whose salaries and wages 
amounted to £800 a week. 

The advantages that accrued to the public from the establishment 
of the Liverpool and Manchester line, were very great. The increased 
facilities of communication occasioned a large increase of the 
number of travellers. Before the establishment of the railway, there 
ran between those towns twenty-two regular, and about seven occa- 
sional coaches, which, if full, could carry only 688 persons a day. 
The railway, on the other hand, carried 700,000 persons during the first 
eighteen months it was open, being an average of 1070 a day ; while 
a vast augmentation took place in the amount of goods conveyed, 
and in the rapidity of transit. The saving to manufacturers in the 
neighbourhood of Manchester, in the carriage of cotton alone, v:ery 
soon amounted to about £20,000 a year ; while some houses in this 
item saved £500 per axmum. New factories were established, and 
even new coal-pits were sunk near the line, giving increased employ- 
ment ; and while thus reducing the number of claimants for parochial 
relief, the line paid one-fifth of the poor-rates in the parishes 
through which it passed. Time, too — ^which is money — was also 
economized ; and if we estimate the yearly number of persons travel- 
ling on that line at half a million, and suppose each one to save or 
gain an hour in the time of transit, there would be at once a clear 
gain of five hundred thousand hours, or of fifty thousand working 
days of ten hours each ; and this is equivalent to the actual power ot 
no fewer than a hundred and sixty-seven men. 

The traffic in goods, though large, fell far short of what had been 
anticipated. The tariff of the canal was lowered to the level of the 
railway charge^, and speed and attention to the accommodation of 
customers were increased. The canal also possessed this important 
advantage over the railway — that, as it wound through Manchester, 
its waters touched the walls of the warehouses of the merchants 
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and manufacturers, while it terminated at the Liverpool Docks, 
thus avoiding great inconvenience and expense in the cartage of goods 
by land. But the superior speed of the railway was, on many ac- 
counts, an important consideration, and the Company soon found 
themselves carriers of merchandise to a very large extent. ^^ 

The success of the Liverpool and Manchester line destroyed all 
doubt as to the possibilities of the railway system. It was now and 
for ever unfait accompli; and it was not long before its advantages 
were sought in other parts of the country. /^ranches were m^ula' 
from the main line to Warrington on the south, and to Bolton on the 
north, besides one or two others of minor importance. At a later 
period, Birmingham was united to Warrington, and consequently 
with Liverpool and Manchester, by the Grand Junction Railway. 

It was subsequently resolved to form a line from London to Bir- 
mingham, and in 1830, two Companies started on this enterprise; ^y^ 
one, it was proposed to proceed by Oxford and Banbury, by the other, 
to pass close to Coventry. Each Company had its separate staff of 
directors and officials ; but, foreseeing the danger and loss which must 
inevitably result from the competitive struggle between two such 
formidable public bodies, they wisely entered into an arrangement for 
the iinion of the two, which was effected in September, 1830. In 
consequence of Mr. George Stephenson being decidedly in favour 
of the route by Coventry, the preference was given to this line ; and 
before the close of the year, preliminary inquiries and plans were insti- 
tuted, and surveys made of the country through which the line was 
to pass. During the following year, these were concluded, together 
with estimates of the expenses of the works. Application was then 
made to Parliament to bring in a bill to sanction the accomplishment 
of the scheme. And here it may be well to give the estimate then 
laid before Parliament of the cost : it will be seen hereafter how wide 
the calculations were of the actual amount. 



Excavations and Embankments . . . . 


jei79,000 


Tannelling. ...... 


250,286 


Masonry 


350,674 


Bails, Chairs, Keys and Pins . . . . 


212,940 


Blocks and Sleepers ...... 


102,960 


Ballasts and laying Bails 


102,960 


Fencing . : . . . 


76,032 


Land ....... 


• 250,000 


Water Stations, and Pumps 


3,600 


Offices, &c. ..... 


16,000 


l/ocomotiye Engines, Wagons, and Coaches 


61,000 


Contingencies ..... 


294,648 



;£1, 900,000 
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The bill was read a third time, and passed in the Commons, in June, 
1832, but was lost a few days afterwards in the House of Lords, the 
following motion of Lord Brownlow being agreed to : — *' That the 
case for the promoters of the bill having been concluded, it does not 
appear to the Committee that they have made out such a case as 
would warrant the forcing of the proposed railway through the land 
and property of so great a proportion of dissentient landowners and 
proprietors." 

The bill, however, was again brought before Parliament, and 
received the sanction of the Lords in April, 1833. The causes that 
contributed to modify the asperity of the aristocratic portion of the 
legislature, or of the landed interest, have led to much speculation 
among the curious, especially as no alteration in the route of the line 
was made. 

The real expense of the Hne was far beyond the sum originally esti- 
mated. In February, 1840, the total amount received was more 
than £5,276,000, nearly the whole of which had been expended. Of 
this sum, the land cost no less than £600,000. The line was opened 
throughout, on the 7th of September, 1838. 

Before concluding this chapter, some reference must be made to 
two individuals whose names are intimately connected with the rise 
and progress of the railway system, and whose remarkable career 
is worthy of the study of all. We refer to G-eorge and Robert 
Stephenson, who, from the humblest origin, have risen to an eminence 
to which the vast benefits they have conferred upon the world have 
most justly entitled them. 

The early life of George Stephenson affords a singular contrast to 
his subsequent history. Bom in a small cottage, in the village of 
Wylam, on the banks of the Tyne, near Newcastle, the son of a 
colliery workman, he had early to labour for his share of the house- 
hold bread. Heavy were the demands upon him. As soon as he 
was able to do anything, we find him at plough, " from mom to noon, 
from noon to dewy eve," even when "too young to stride across the 
furrow." Then we see him picking bats and dross from the coal- 
heaps, at two-pence a day, when he was so young that he often hid 
himself when the overseer passed, lest he should be thought too little 
to earn his wages. Shortly after he entered his teens, he worked as 
breaksman on a tram-way, and subsequently became stoker to an 
engine on an estate of Lord Ravensworth, often having to rise to his 
duties at one and two o'clock in the morning, and work till a late 
hour at night. Thankful in the receipt of a wage of a shilling a day, 
he declared that he was "a man for life" when this amount was doubled. 
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He was still a stoker — ^but a thoughtful and observant one. And 
when, at length, an opportunity was afforded of displaying his 
abilities in some repairs which were required in the machine he 
tended, he clearly showed the native ingenuity which dwelt beneath 
his rough exterior. Yet his circumstances were far from cheering. 
In the year 1800, the scourge of war, with famine in its wake, was 
. raging over Europe. Wages were low and food was dear, while the 
militia or the press-gang imperilled the occupation of the artisan ; 
and we find QTCorge Stephenson seriously contemplating emigration 
to the New World, as-a more fitting field for his labours. With a keen 
and painful recollection of the embarrassments of that period, he 
afterwards remarked to one who was well acquainted with him : 
" You know the road from my house at Killingworth, to such a spot. 
— ^When I left home and came down that road, I wept, for I knew 
not where my lot would be cast." 

Afl his prospects somewhat improved, he gave up the thought of 
emigration, and when he reached the age of twenty-two, he married. 
In 1803^ his only child, Robert, was bom. With his increasing 
duties the fiither became, if possible, still more industrious. He 
tried his hand at all kinds of work, and while he availed himself of 
every opportunity of personal improvement, he cut out clothes for 
the pitmen, taught the pitmen's wives, and made shoes for his poorer 
relatives. 

Meanwhile, his powers of invention and contrivance had developed 
themselves in various ways, and had brought with them what may be 
fairly designated a local celebrity. So decided was his ability, 
and so great was the confidence Lord Ravensworth and the Killing- 
worth owners had in him, that they supplied him with money 
to make a locomotive, and in the month of July, 1814, it was 
tried on a tramway. "Yes," said Stephenson himself, in a speech 
which he delivered at the opening of the Newcastle and Darlington 
Railway, in June, 1844, " Yes, Lord Ravensworth and Co., were the 
first parties that would intrust me with money to make a locomotive 
engine. That engine was made thirty-two years ago. I said to my 
friends, that there was no limit to the speed of such an engine, pro- 
vided the works could be made to stand. In this respect, great per*- 
fection has been reached, and, in consequence, a very high velocity 
has been attained. In what has been done under my management, 
the merit is only in part my own. I have been most ably assisted and 
seconded by my son. In the earlier period of my career, and when he 
was a little boy, I saw how deficient I was in education, and made up 
my mind that he should not labour under the same defect, but that I 
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would put him to a good school, and give him a liberal training. I 
was, however, a poor man ; and how do you think I managed ? I 
betook myself to mending my neighbours' clocks and watches at 
night, after my daily labour was done ; and thus I procured the 
means of educating my son. He became my assistant and my com- 
panion. He got an appointment as under reviewer, and at night we 
worked together at our engineering. I got leave to go to Killing- 
worth to lay down a railway at Hetton, and next to Darlington ; and 
after that I went to Liverpool, to plan a line to Manchester. I there 
pledged myself to attain a speed of ten miles an hour. I said I had 
no doubt the locomotive might be made to go much faster, but we 
had better be moderate at the beginning. The Directors said I was 
quite right ; for if, when they went to Parliament, I talked of going 
at a greater rate than ten miles an hour, I would put a cross on the 
concern. It was not an easy task for me to keep the engine down to 
ten miles an hour ; but it must be done, and I did my best. I had 
to place myself in that most unpleasant of all positions — the witness- 
box of a Parliamentary Committee. I could not find words to satisfy 
either the Committee or myself. Some one inquired if I were a 
foreigner, and another hinted that I was mad." 

Strange as these statements may now appear, it was literally true 
that he was regarded as " of unsound mind." With this opinion of 
the engineer, many of the shareholders sympathized.. They became 
alarmed at the "mad" scheme of the "Watt run wild;" and "in 
order," says a recent writer, "to prevent his no less mad steam- 
engines from being let loose upon their cherished horse-trot railway 
project, they got two * eminent engineers' to act as commissioners of 
lunacy, and to report. The * eminent engineers' accordingly investi- 
gated the subject, and in * a very able document,' proved most clearly 
that Mr. Stephenson's project was practically and commercially 
inexpedient!" 

But to return to Stephenson's simple and beautiful narrative. " I 
put up," he continued, "with every rebuff, and went on with my 
plans, determined not to be put down. Assistance gradually in- 
creased — ^improvements were made — and to-day, a train, which started 
from London in the morning, has brought me in the afternoon to my 
native soil, and enabled me to take my place in this room, and see 
around me many faces which I have great pleasure in looking upon." 

Mr. Stephenson's connexion with the Liverpool and Manchester 
!Railway, to which reference has already been made, brought him into 
the front rank of the engineers of his day. He became an extensive 
locomotive nuiiiafacturer at Newcastle, a railway contractor, and a 
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great colliery and iron-work owner, particularly at Clay Cross. It is 
recorded of him, that in reply to the inquiry of a lady, he said, in 
reyiew of his past career : — " Why, madam, they used to call me 
G^eorge Stephenson ; I am now called G-eorge Stephenson, Usquire, 
of Tapton House, near Chesterfield. And, further, let me say, that 
I have dined with princes, peers, and commoners, with persons of all 
classes, from the humblest to the highest. I have dined off a red- 
herring when seated in a hedge-bottom, and I have gone through the 
meanest drudgery. I have seen mankind in all its phases, and the 
conclusion I have arrived at is this, — ^that if we were all stripped, 
there is not much difference." 

Of the honours conferred upon G-eorge Stephenson we need not 
speak. Though these were numerous and distinguished, they did 
not elevate him, for they could not. Without disparaging their 
intrinsic utility and excellence, they serve but as indications that 
there were persons of public influence in this and in other lands who 
had sense enough to understand the worth of such a man, and as 
tokens of such appreciation they are valuable and honourable to 
their possessor. Mr. Stephenson's death occurred in August, 1848. 

[Robert Stephenson, whose early career has been somewhat antici- 
pated in our sketch of his father's life, was bom at Wilmington. 
When a lad, he served for three years as a coal- viewer to Mr. Nicholas 
Wood ; and, as better prospects opened up to his father, who was be- 
ginning to become known as an engineer, he attended the University 
of Edinburgh for one session. During that period there was not a 
more diligent student there. He knew the value of knowledge, 
applied himself most earnestly to its pursuit, and there learned how 
to teach himself. In 1822 he returned from Edinburgh, and com- 
menced his apprenticeship to engineering, under his father, who had 
just established a steam-^igine factory at Newcastle. But two years 
of laborious application to the study and practice of his profession, 
gave evidence, in his failing health, of the fact, that he was doing too 
much even for his robust frame. It happened at that time that an 
expedition had been arranged for exploring the silver and gold 
mines of Venezuela, New Grenada, and Colombia, the charge of 
which was offered to him, and it was accepted. The change of work 
and of climate were the means of restoring his health, and on his 
way home, in 1828, he met with Mr. Trevitbick the engineer, from 
whom he gathered much information in reference to the mines of 
Cornwall, which materially tended, by its application to the con-? 
Btroction of locomotives, to his ultimate success in tbftt depfl^rl^ii^atr 
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Burmg t&e ahienee, ofllBobert S^plifiZLson &x>mi !Ekag^d)>a sajwi^ 
era hadiaxisea ini our? raiiiiFtty IdsEtoiyv The Jiyei^ool asxi Mandiestea^' 
line was neaii^ fitiieiked, and the question^ -wlieth^ locomotive sieian«' 
en^nas- "were to be used or not, hai to? be decidedi "Witk tliia.paiti 
of tliQ faistosy oiir r^tders are ali%^^ funiliair. 

Tlie suecesB of the Boekei encouragqd. Eobert; Stephenson. to« 
devote hi» attlention with. renewEcA eaomestness to^tlle cGaistarvLction of. 
locomotives j and by simplifying the working parts : of the engiae^ 
increasing the steam^generating capacities of the boiler, aad vaapying 
the proportions of several paa<fes of the engine, he obtained a great, 
increase both of power and speed. Each engine that issued, month 
' by month, fiiom the factory, was an: improvement on its predecessors, 
until the fourteeaa and twenty nules of the jRoc^e^were raised to 
sixty, and even seventy miles; and the Newcastle factory became 
the largest and most famous in the world. As railways increased, it 
sent engines to all the countries of Europe, and to the United States^, 
and it has manufactured about a. thousand locomotdves. A writer in 
October, 1850, said, while speaking of the achievements of railway 
enterprise, especially under the auspices of Mir. Stephenson, that: we 
then had about 5000 miles of railway, in the construction of which, 
25OjOOO^0ae cubic yards, or not less than; 350,000^000 tons of eacth 
and rock; had, in tunnel, embankment, and cutting,, been removed. 

During the construction of the London and Birmingham Bailwayy 
Mr. Br. Stephenson, having entered into an arrangement with the 
Directors of that Company to give his time wholly to the construcK 
tion of their line, removed to the metropolis^ where he was bualy 
employed in superintending the prosecution of the works. He then; 
planned the construction of an extensive system of railways in Bel- 
gium, extending on the one hand firom Ostend to Liege, and on the 
other, from Antwerp through Brussels, to be ccotmected through. 
Mona vdth Valenciennes, and making altogeAer 347 miles of railway. 

On the completion of the London; and Birmingham^ the Stephext- 
sons undertook the formation of the Birmingham! and Derby ^ North 
Midland, York and North Midland, Manchester and Leeds, Northern 
and Eastern Bailways, and for ten years were incessantly engaged, 
upon, the surveys, plans, parliamentary battLes, and construction (rf 
the vast network of Hues stretching in all directions throughout tha 
kingdom; During this period, Eobert Stephenson, as engineer-ia- 
chief, exeeuibed the- great iron cross of roads which on the one hand-, 
unite London witii! Berwick, and on the other, YarmoulAL witbi 
Holyhead, making, wil^'the lines in connexion with .them, not .less 
than 1800 milesofth© entire iron, highways of the country. 



In the year 1846^ in co^aiiy with^Mr; G. P, Bi^ei?, Eobert 
SiepfaeBBon visited Norway; ta^ exafimsa the coontry for the pmrpcrse 
of a railway between Christiana ai&d the My($se3i Lake, a distance' of 
forty miles, and had honours confeorred upon him in aeknawiedgment 
of his Me services, by the Kliitig of Norway aai«k Sweden, as-hehad 
previously from the JSjing'of Belgium; 

To the works conducted by HobMrt Stephenson the attention of 
the reader will be frequently directed* Among these may be nwn- 
tioned the High Level bridge? over' the Tyne at- Newcastle; the 
Tweed Viaduct ; the tunnellings: and other works on the Chester 
and Holyhead; and the Conway and Britannia tubMar bridges. 

On the occasion of a pubKc dinner being giyeni to Mr. B. Stephen- 
son, at Newoasfcle^upon^Tyne, in August, 1850, he traced, in brief 
bat expresidve words, his career in connexion with the progress of 
railway enterprise. "It was but as yesterday," he said, "that h© 
wtm engaged as an assistant in tracing the line of the Stockton and 
Darixngton Bailway. Since that period^ the Liverpool and Mf^n-^ 
che^^er, the London and Birmingham, and a hundred other great 
works, had sprung into vigorous existence. So suddenly, so promptly, 
had they been accomplished, that it appeared to him like the realiza^ 
tion of ferbled powers, or the magician's wand. Hills had been cut 
dofwn, and valleys had been filled up ; and where this simple expe- 
dient was inapplicable, high and magnificent viaducts had been 
erected ; and where mountains intervened, tunnels of unexampled 
magnitude had been unhesitatingly und^itaken. Works had been 
scattered over the face of our country, bearing testimony to the 
indomitable enterprise of the nation, and the unrivalled skill of its 
artists. Li referring thus to the railway works, he must refer also 
to the improvement of the locomotive engine. This was as remark- 
able as the other works were gigantic. They were, in fact, necessary 
to each other. The locomotive engine, independent of the railway, 
would be useless. They had gone on together, and they now realized 
all the expectations that were entertained of them. It would be 
unseemly, as it would be imjust, if he were to conceal the circum- 
stances imder which these works had been constructed. No engineer 
could succeed without having men about him as highly gifted as 
himself. By such men he had been supported for many years past ; 
and though he might have added his mite, yet it was to their co-oper- 
ation that all his success was owing." 

Of the subject of this sketch it has been well said, that, " healthy- 
bodied and healthy-minded, apt in emergencies, and yet of slow, and 
generally of sound judgment, Eobert Stephenson may be regarded as 
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the type and pattern of the onward-moving English race, practical, 
scientific, energetic, and, in the hour of trial, heroic. Bom almost in 
the coal-mine, of the racy old blood of the north, with a father strong 
in mother-wit, stem of purpose, untiring in patience, careful of his 
small resources, keenly conscious of the bounded sphere his want of 
early education had kept him in till a later period of life, and deter- 
mined to pare off from himself all luxuries, all but the merest neces- 
saries, in order that his after-coming should start fair in life with 
that knowledge he himself held above all price — ^bom thus, B/obert 
Stephenson was emphatically well-bom. With natural talents, good 
education, a healthy frame, the rising prestige of his father's name, 
little money, and a large demand for original work in a working and 
energetic old world, he went forth to the New World, and in the 
mines of South America and their environs, added new manners and 
customs to his varied stock of knowledge. More than all this, the 
genial spirit that ever looked kindly on his fellow-creature, vdth the 
intellect that could generally vdnnow the false from the true, marked 
him out for a leader of men. Not to his mere mechanical skill does 
he owe his success in life. That might have been thwarted in five 
hundred ways by interested rivals ; but men wish not to thwart 
those whom they love ; and probably no chief of an army was ever 
more beloved by his soldiers than Robert Stephenson has been by 
the noble army of physical workers, who, under his guidance, have 
wrought at labours of profit, — made labours of love by his earnest 
purpose and strength of brotherhood."* 

• Westminster and Foreign Quai*teily Be^iew. 
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ObjMtions to HailwBj-s— Oppoiition of the Towns of Nortbumptoii, Oiford. and Eton- 
Colonel Sihlliorpy Views on the HaUiray 8j-atom— Other ObjeoUona — WiDiun 
Wordawonli— ModificBtion of PopolBi Prejudice— Progreea of Kailwaja— Pi^eois in 
Kti — Riyalrj — LegiaUliye Decisions in Reference lo EailwBjs — Amalgamalion of 
Lines in ISIS— Sketch of the ConUBeiciil Histor; of RBilitBja— Laudution of Rul- 
w«Ti by Bome Portions of the Press— Popular EsciUment in reference lo Bailways— 
The Bailwsj Mania— How to make a ProspectOB- Ingenioua Device— Uniyerealitj 
of the Infinence of the Mania— Localities of Railway Enterpriae— ProriBional DL- 
rectors- Serioua Condition of Affsirs- Efforts of Pcovbional CommitteeB- Folliea 
ot the South-sea Bubhle te-enacled- " Stags," thai Natoral Hiatorj and Hal>ils— 
Mr. Hndaon, hia Conneiion with the History of Railway Specolation— Reynlaion 
of Popular Feeling in reference to Mr. Hudson— EslimaW of hia PoaiUon and 
Career — Thomas Carljle'a View of George Hudson — Parliamenlaij Interference — 
Depositing of Plans at the Offices of the Board of Trade — Snrreying and Levelling 
— AmnsinK Incidenta — Demands for Lithographic and Zincographio Draughtsmen 
—"Sharp Fractice"—Frompt Measures of the Attorney of the Dudley, Neadely.and 
Ironhridge Line— Scotch and Iiiab Projects— Scenes at the Offices of the Board of 
Trade, on the 30th of November, 1B49— SUliBlica of Railways— Coat of the Mania— 
The " Back Onf— Miserable Conoluaion of the Drama— The " Break Up "— Paro- 
dies — Results of the Mania — Subsequeiy History of Bulway Speculations— Decep- 
tion — Public Incredulity — Position of Hallway Property. 

S the railway and the locomotive were 
gradually brought into general applica- 
tion, the indifference or contempt with 
which many had regarded the whole aye- 
tern waa changed into the aincere and 
determined opposition of those who felt 
that their vested interests were in dan- 
ger. Sueeeas, great and incontrovert- 
ible, however, rewarded the efforts of 
science, and difficidtiea which had been 
pronounced and believed to be insuperable, were overcome. The 
public began to regard the raUway system as "a great fact," and 
the prejudices of the minority were modified by hearing of works 
■ceomplished, and instances of unusually rapid transit performed. 
But this only augmented the hostility of others, while not a few 
viewed the entire scheme with immingled horror. Some opposed 
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railways on a great principle, — ^because they were only an attempt 
to supersede stone roads by iron; and they quoted bluebooks to 
prove, that if the advocates of the new scheme were successftd, — 
which they did not for a moment believe, — they would render useless 
the 27,000 miles of turnpike-roads in Great Britain, to say nothing of 
the other public and cross roads of the country. 

A rumour that it was proposed to bring such a thing as a railroad 
within a dozen miles of a particular neighbourhood, was sufficient to 
elicit an adverse petition to Parliament, and.aaubscriptipu topppeae 
so fearfiil a nuisance. The London and Birmingham line wa» ihus 
.compelled to change its intended joute through Northampton,, and 
to keep at a respectful distance ; leist, said =some of the -worthies of 

^/ that town, the wool of ?the sheep should be injured by the smcike of 
the locomotives (though they bum cokj^) ; and therefore — philan- 
thropic souls ! — ^they required that the purity of their fleeces should 
be preserved lUBiSullied from the plutonic cloud, by ;giviag the benefit 
of it to the farmers of Blisworth and its neighbourhood. This 
argument is somewhat enriched by the remembrance of the &ct, that 
Northampton is cluefly known as a large boot> and shoe manufactory. 
Nor would -those seats, of learning, Oxford (and Eton, pearmit the 
Great Western bill to pass, without the insertion of special clauses 
to prohibit the formation of any branch to Oxford, or of a station at 
Slough; while it was declared by the authorities of the sehool, that 

v/ anybody acquainted with the nafeire of Eton boys, would know that 
they could not be kept from the railway if it were allowed to be 
constructed. When the Directors subsequently attempted to in- 
fiinge the conditions with which they had been bound, by only 
stopping to take up and set down passengers, ::pr0eeedings were 
commenced against them in Ohancery, and: <fchey njigBice' intercKcted 
Aom even making a pause. 

In the discussion in the House of Commons on .rme bill, it was 
urged by one honourable gentleman, that trains eotdd not, possibly 
go faster than ten miles an hour ; by another, titiat ihe vwhoie schmne 
was a flagrant imposition; and Sir Isaac Ooffin ^Kdaimed, -^ith a 
sublimity of eloquence and a depth of pathos -^hich muftfc.Jwwe 
greatly agitated all his hearers,— "How would any person like to have 
a railroad under his parlour vondowf " 

By another it was stated, that the introduction of the new system 
of locomotion would overthrow the business of very imp(»rtant sec- 
tions of the commimity. "** The beauty and comfort of gentlemen's 
estates would be destroyed by it. Was the House aware of %he 
ismoke and the noise, the hiss and the whirl, which locomotive 
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«ngme8, possmg fit the orate ^f ^n or tweke jxi^»8 lan :fa.oiix*,^wouid 
-oeeasiou? . • It woiild^ be l^e gi^a^Kesl^mukanee, l^e mc^^ 
plete diBtu]*ba]a«e of quiet Goib^rt in ^ ^aarts'^of itbe kisgdom, '"^at 
i^ ingenuity of man could -invent." 

A gallant Colonel, too, assumed ^^e lioufle ^of Goniimmg, H^a^ 
•^hauliwayB -were dangerous < and . dfelusive «pecidataans ;"* that '**«ruc}i 
sdiemes were dangerous, delufdve, unsai^faotoiy, und, abore fdl, 
ni&nown to tlie constitution of this country ;"aaid i^iat '^he .Imted 
the =?epy name of a radlway— he hated it as hehated J6he desdl!" 

When the London and ^ iBkmingkaan 'Hne was proposed,, a ^hole 
"choirHS of -Toiees shouted objections, or 'Uttered withering 'saoeaams 
on the project. It^was dedared that it would be "a ^drag on the 
country ;^ that its works would «soon be ruins for the antiquary 'tto 
study ; " and that every hiU and valley between the two towns ?would 
behead falling arches and ruined viaducts." Others a£&nned, that 
eaauds would soon attain such efficiency, that railways would : be 
superfluous; that the charge for transit by the canals would be 
htf lees than by their rivals, and the speed very much greater. 
>/l£edicaI men asserted that the tunnels would be peculiarly dangerous 
introducing colds, catarsrhs, and consumption; and that theideafen- 
ingpeal, the fearful gloom, the clanking dhains, the CtiMal gtsape of 
the locomotive, and a thousand other horrors, which 'thi^ vividty 
depicted, were so alaimung, that such inventions ought to be ^utterl 
repudiated. 

Long afterwaa^ds, when railways had been extensivfeiy constinicted, 
a poet lauareate at iBydal Mount penned touching lines on hearing 
that a branch was about to be made from Kendal to Windermere r— 

" Is there no nook of English gronnd secure 
From rash assault ? Schemes of retirement sown 
In youth, and 'mid the husy world kept prere 
As- ivixen their earliest floi^rs of hope were 4)lown, 
Jiust perish.; how can they this hlight oidnre ? 
And must he, too, his old delights disown, 
Who scorns a false, utilitarian lure 
'Mid his patemcd fields at random thrown ? 
Baffie tbe threat, bright scene, from Qrrest-head, 
Given to the pausing traveller's rapturous glance ! 
Plead for thy peace, thou beautiful romance 
Of nature ; and if human hearts be dead, 
8pe«k, xiassing winds ; ye torrents, with yonr-sEtBOBg 
And constant voice, protest against the wnong ! " 

By others, the railway system was characterized as "« monopoly 
the most seciffe, the most lasting, the most injurious, '4^at can be 
ooneeiTed to the public good ;*' as ^ a sordid ▼ehiele of gain ;" and 
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the world was assured that it was ahout to be "placed at the mercy 
of individuals induced by no motive to action but their own selfish- 
ness, swayed by evety gust of prejudice and passion, and too often 
as profoundly ignorant of even their own real interest, as they are 
exclusively devoted to its advancement,'* 

But prejudice, poetry, and abuse, proved alike unavaOing in per- 
manently retarding the onward career of this great scheme ; and the 
friends of the railway system found at length that success was 
rewarding their efforts. Public incredulity was modified; and the 
press aided the cause by the exposition, of the advantages which j. 
would accrue from the establishment of railroads, and hastened to' 
make known facts which, one after another, came to light, and were 
illustrative of the triumphs of the new means of locomotion. 

Thus, so early as 1838, the proprietors of a Scottish periodical 
announced that, before their next number was published, in conse- 
quence of the sending of the mails to Warrington by the railway, the 
people of Edinburgh would receive their letters and papers an entire 
day sooner than during the time of the late war, namely, in thirty-one 
instead of fifty-five hours ; and a return by post between London and 
Edinburgh, which, twenty years before, occupied a week, would then 
be accomplished in three days and a-half ; and the BailwoAf Magazine 
mentioned, as a prodigy of expedition, that a gentleman lately went 
from Manchester to Liverpool in the morning, and purchased a 
hundred and fifty tons of cotton, which he immediately took back 
with him to Manchester. He there sold the lot, and was offered a 
satisfactory price for another quantity. He at once returned to 
Liverpool, purchased the second lot, and delivered it the same 
evening. 

Still, it was not without doubt that many of its friends regarded 
the ultimate establishment of a great system of locomotion on the 
new principle ; and not a few apprehended that the spirit of enter- 
prise which had prompted the undertaking of railway works, would 
gradually cool down. Private rights, it was said, must not be ex- 
pected to yield easily, even in the certainty of great public advan- 
tages. Eull compensation ought also to be given in every case 
where a private right was invaded. " But there ought to be a limit," 
it was well remarked, "to the power of prevention which private 
parties are thus invested with ; care ought to be taken to distinguish 
between sound and frivolous opposition. Now, we are persuaded 
that very much of the opposition springs from the veriest fears and 
alarms, if not from worse causes still. Eor instance, one of the most 
useful of all the projected lines — ^that from Glasgow to Edinburgh — 
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was lately effectually opposed on various frivolous pretences, one of 
which was, that the locomotive engines, in passing through the 
Princes-street Gardens in Edinburgh (a deep valley in the middle of 
the town), would throw out sparks, and set fire to the powder- 
magazine on the top of the Caatle^^a bnil^^^ let us remark, situated 
full four hundred feet above the level of th^ place, and described in 
Amot's ' History of Edinburgh ' as l)omb-proof ! " 

But we must turn from objectors and objections, to observe the 
progress which was made in giving a practical test to the great 
icheme of railway enterprise. The lines which had been completed 
were increasingly rendered available by the public. Thus, we find 
that the Eeport of the Board of Trade for 1843 gives no fewer than 
24,000,000 as the number of passengers for that year, the average 
distance travelled by each being about fifteen miles. 

The lines which were sanctioned by Parliament during the year 
1844, were brought forward partly from the advantages which their 
construction would offer to the towns connected together by them, 
and partly as measures of sel^-defence, adopted by established Com- 
panies to keep rivals out of their way. Thus, for instance, the 
extensions that were then projected by the fiouth Eastern Bailway 
in North Kent, and the branches and extensions of the Midland 
and Eastern Counties Companies, in the comparatively unoccupied 
districts between their routes to York and the eastern coasts of the 
island, were, to a great extent, plans of self-defence. So energetically 
were the steps taken, and so enterprising was the spirit of those 
connected with these lines, that at a meeting of the Miiand Eailway 
Company upon this subject, the proprietors voted two millions cmd a 
half of money to be applied, at the discretion of the Directors, to the 
formation of lines of which no definite plans were then decided on, 
but which were proposed to be : 1. Erom Nottingham to Newark 
and Lincoln ; 2. Erom Swinton, by Doncaster, Bawtry, and Grains- 
borough, to Lincoln, and thence, passing near Boston, Spalding, and 
Visbeach, to join the Eastern Counties at March ; and, 3. Erom 
Syston, by way of Oakham and Stamford, to Peterborough. 

Another class of projects, which occasioned considerable rivalry, 
consisted of branches or junctions, which were formed as connecting 
links between existing hues, but the precise course of which 
seriously affected the question as to which main hne would attract 
the largest amount of traffic from the intermediate districts. Of 
this class were the various lines that were proposed between the 
South Western and Great "Western Railways, those between the 
Great Western and the London and Birmingham, and several lines in 
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i]ro£kshb*e:;ax^ • iiie ne^bouiriiig ^eoi&iiaiea. The ^BfiiWfauidfist&kiags 
ibf TaadQUB.rkmdSy.birQiigbt be&xie the public duringtbe ]^ar JIB41, 
camobeorednofewerddiaii a hnndfediandififty. 

Early in! the Session of lS4Ai, a -Select Gcmunittee of the fieuge <ef 
iGcximnons , T9»s. appointed itooQinmderiyae Standing OcdeacB relatisig ^ 
:TaEwaySy '.and. also toiexamine the whc^e aubject of railway tegida- 
tion. In the perforuaance of 4his work, ihe Coramibtee TecoTnmffflited 
fleveral modifieationfi of the existdng oirders, which were adopted by 
:iihe House. 3y these a reduction was made in the amount of .deptfait 
fjsequired by PaEliament before iMfcroduciqg a railway sbill, to aae- 
: tw^rtieth of the. amount of capital, instead of one-^tenth, whioh.had 
ibeen demanded imder the regulations of 1837 ; fthe expediei^y ofiike 
^change beii;g pleaded on the ground of the serious difficntty iwhich 
the requirement of so large: a deposit threw dn the way of miany iiuei&d 
schemes in timjes of commercial depression. Einding also, thatt so 
large a proportion of the bills before the House were for Hhe con- 
struction of competing lines of railway, the Committee recomnieQadad 
the adoption of a new method of investigating their meidtB, by ififier- 
•ring all annh lines as might be considered as competitive to a Select 
Commdtbee, consisting of members who should sign a tdedaxaiian 
that their constituents had no local interest, and that they theoB- 
«elves were in rno -way ^personally involved in the biLL or bills referred 
to them, and that they would not vote >Qn any question that might 
:ai!ise, vfdthout -having ddly heard and attended to the evidence relat- 
ing thereto. A Select Committee was; also appointed, to oonaider 
^hich of the ibiUs before Earliament should ;be deemed competing; 
and these, by 'looking at eases of remote competition, .as weU.as to 
those of a more .direct .and .indisputable character, brought the^sii]}- 
ject very tftJly^ and completely before Parliament. 

The results of the labours of the Eailway Committee were brought 
before the House in several subsequent Reports, upon which abSl 
-.was founded, some»of the provisions of which, relating to third-clare 
passengers, are worthy of passing notice. By these it is reqidred t^«t 
one train shall pass from one end to the other of every trunk, bnuiflb, 
'Orgunction line, once.at least each way on every week-day ; the time 
^t which these trains shall start bein^g £xed by the Lords of the 
Committee of Privy Council for Trade and Plantations ; that each 
train shall travel at an: average rate of speed of not less ■ than twdi«e 
miles an hour, including stoppages ; that it shall take up andset dewn 
passengers: at every .passenger fstation on the line ; that the .caxri^gos 
n^aU bo protected j&rom the weather,. and provided with seats ;tkiifc 
the fare shall not exceed one penny a inile ; that half :& hundsod 
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veightof tiugga^ *di^ he i^o^wied. to «a&li ^passengcavi^nj >t£X!eefis 
heimg obarged 'b j^^ireight,: atta rote not BxceedmgMie ^ lowest rate of 
ekanigefor paaaenga^s' luggage bj xsrtber^cams. Itis iurtiKeirj^oiBad, 
tiut jchikirmLof three years old sbaU be coxiifeyed without jchai^ge^iaod 
iksk,SF0m ithat age up to tweke^jtlte rate ahall he one-half theiamotmt 
dT anjodtdt pnssengar. J^p^staUy k exdSsEEcedtofdSSQ a^dajfori^e^^on- 
fidfilm^it >of these iConditiaEis ; but.a diseretioitarjipower is allowed 
to tfaelBottrdiof Trade, of saactioningjalteimatiye arraugi^Damits. 

A iBaiiiarkable iealaire of the railway -history of the year 1845, is 
jAe mmifa^ of amalgamations whioh were made bdTween individual 
iHoeSytiuid the.ajrangements of the principal Companies to lease ik^ 
fiUBorliDfis conn^sted with their ownimdertakings. Butthere^wearea 
Jarge xuunber of ^ases which, after an. agreement for such, an union of 
intereats Jkad been made by the Bkeetors,: and sanctioned by a public 
Maetixig of pin^rietors, were ^'arepudiated" at subsequent meetings, 
m ecoiaequQfice of a rise in ihe mai^et value ^of the atock, or of iixe 
jvoBpect of obtaining more fiivourable iterms with another Con^any. 
IstOBgi^esei^seSjthe chief were the union into one body of the Grand 
Jtmction, Liverpool and Manchester, Boltou and Leigh, «ild Kenyon 
jutd.Xfiigh Companies ; the union of the Birmingham and Gf-louceateo:, 
aod Bristol and Gloucester Companies, and subsequent le^iiig of 
the .united iline to the Midland Company ; the leasing, by the Totk 
jod North 'Midland Eailway Company, of the G^reat North -of Eag- 
landjond Hull and- SelbyBailways; ,the union of the Manchester. and' ^ 
iieeds Sailway with the Manchester, Bolton and Bury; of the 
london and Birmingham Tvifch the Trent YaUey, Manchester, and 
Sirmingfaam; and, according to an arrangement, sanctioned by 
ipedal meetings of fooith Companies, in November, 1845, with tli^ 
flxand Junction. Bailway ; the conteanplated purclmse of the Bristol 
and Exeter line, by the Q-reat WeBteaai Company:^, and the anujga- 
Maiasxa of i^e London and Brighton and London and Croydon 
Oampanies, in November, 1845 . 

Sut weiare drawing uear to aigreiat epoch, Jiot only in the history 
-of tbe railway, but of the rmonetary world. Li order clearly to 
QBdesstaad the .position of a&u*s, we must beg the reader to Accom- 
pany .ua wliilewe briefly review the commercial liistory of the railway 
^m during fthe few years preceding the period at which woihave 



Up to the year 1848, and during part of 1844, raiilways may be 
i^guded as bonestly working their way through good and evil report 
inko the public appreciation of their value, not only socially and gene- 
vBfyibut i» aimeoas £ff the inyestmemt of capital. But evil had 



44s OUB IBON BOiLDS. 

begun to mix with the good ; and the Eeport from the Select Com- 
mittee on Joint Stock Companies, in 1844, announced many unwel- 
come truths. "When a Company was to be formed, the prospectus was 
usually first issued, sometimes without the names of Directors, in the 
expectation that parties would form themselves into a direction fop 
its support ; and advertisemeiits were issued of the new project. As 
soon as the scheme attracted attention, applications were made, in the 
hope that the shares would come out at a premium, however small. 
If that chance existed, then every species of influence was employed 
to get an allotment; and on this being received, the shares were 
disposed of for what they would bring ; and such letters of allotment 
have been sold at the rate of threepence to twenty shillings a share. 
Mr. Duncan, M.P., stated, that most frequently the shares were not 
attended to at all, for the applications of persons were never made 
unless the result brought the certainty of an immediate premium, 
however trifling. " The reason," he said, " why these letters can be 
dealt in, is, because the Company's bankers, not knowing one from 
another, take money from everybody who brings a letter of appropria- 
tion, and they give a receipt. This receipt is taken to the Company's 
oflice and exchanged for a scrip certiflcate to bearer, and then the 
title of the buyer of the letter is complete. If there be much risk 
about the Company, or no great soundness, or if it be ill supported by 
the Directory, a second call can never be obtained. The consequence 
is, that afber from six to twelve months' duration, the Company is 
dissolved, and dies a natural death, and the deposit is found to be 
eaten up by expenses. Another cause for dissolution after the first 
deposit is, that the scrip shares have got into hands resolved to pay 
nothing more ; who laugh at the power of forfeiture in the Directors, 
and know that the power to sue for calls the Directors have not got, 
as no deed of settlement has yet been signed." 

In the year 1843, twenty-four Eailway Acts were passed, and in 
1844, thirty-seven more obtained the legislative approval. The 
rapidity with which these projects were advanced, attracted the 
attention of Parliament, and an enactment was made, which provided 
that every person whose name appeared as a provisional committee* 
man, should hold a share or shares in the concern ; and this clause 
rendered each of the class liable to the extent of his property. But 
scarcely had railways become a means of legitimate investment, than 
they were rendered available for a system of speculation, which &ss 
transgressed all the bounds of propriety, prudence, and right. 
Capitalists no longer hesitated to embark their millions in raHwaj 
enterprises. The inhabitants of large towns felt, or fancied, that 
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without sliaring in the new facilities of communication, their trade 
would decline in competition with that of their neighbours, and 
innumeraMe schemes were advanced. The press generally, ajid the 
railway press — a species of literature which was called into existence 
by the exigencies of the times — ^beheld with triumph a new power 
intrusted to it, and advanced in its course with vigour. Patriotism 
and poetry, paragraphs and pamphlets, essays and articles, aided in 
the work of exalting the value of railways. 

"Railways," it was said, "are the wonder of the world. JS^othing 
during the last few years has created so marvellous a change as the 
great iron revolution of science. Beneath it the features of old 
Christendom have become changed, and its wealth and physical 
grandeur augmented. Other revolutions have scattered luminous 
influences over the world, but it remained for the new generation of 
railways to bring about one of the mightiest moral and social 
revolutions that ever hallowed the annals of any age. Omnipresence 
is one of the principles of their progress. Not content with making 
Liverpool their lineage home, and many-sounded Manchester mis- 
tress of tbeir choice,' they are throwing a girdle round the globe itself. 
Par-off India woos them over its waters, and China listens to the 
voice of the charmer. The ruined hiQs and broken altars of old 
Qtreece will soon re-echo the whistle of the locomotive, or be con- 
Terted to shrines sacred to commerce, by the power of those magni- 
ficent agencies by which rivers are spanned, territories traversed, 
commerce enfranchised, confederacies consolidated; by which the 
adamantine is made visible, and man assumes a lordship over time 
and space." 

Sucli were the means employed for the furtherance of this great 
scheme, and everything which occurred was made subservient to the 
increase of the excitement. January of 1845 saw the registration 
of sixteen new lines ; in February and March, this number was more 
than doubled, and in April, fifty-two additional Companies were 
formed. The popular enthusiasm had, in fact, altogether passed the 
bounds of discretion and right, and was hastening forwards in an 
unjustifiable and insane career. 

Amidst a great niunber of hona Jide undertakings, appeared a 
multitude of bubble projects, concocted by those who cared only to 
prey on the honesty or credulity of others. Out of a true spirit of 
legitimate enterprise arose a mania, in the midst of which many a 
needy rogue was transmuted into what society calls "a gentleman." 
"Die chief object was to gain possession of the deposit money, and to 
ipend this in preliminary expenses, {i.e. their own,) and lawyers' 



bills; < The . capital -. ire^c^red' for much aa imd^aMng; ^a^ the erUmi 
refisrred toj was: smalll A few knaves engaged an ofi&se^ bought a- 
map, struck out a railway in * what appeared : to^ be a su^iabld: 
direction, gSTie it a. plausible title, aitd withia sheet: of focdscap^taodtat 
" Court; Gruide," they selected the names of a few^ noMe Idrdsy: iidght^ 
honourables, ex-M.F.'s and merchants,, made prospectuses', to which: 
an engineer, banker, and lawyer were soon added, aad " served up," 
with imaginary advantages, and the assurance of- at least test per 
cent, dividend; The excitement of the times preventi^" mudi ■ chance 
of the detection. of the fraud, and the inexperienced^ whd wished td^ 
speculate, mistook the base for the sterldlig. ShaFea were adv^rtisec^ 
at £2. or £2 lOs. for the first instalment,. onLy a certain' number 
being allotted, that they might bring a fidl price, while " staggf'' Wera^ 
actively engaged in iuquiringifor shares which they never intended to* 
purchase, and- only asked for, to give th^n a fraudulent value ini-th^^ 
market ; or perhaps they bought a few with the deposit*^ioiney whieh^ 
subscribers had paidj in order to produce the same results v Aesoeiii 
as the sound of premium reached the ears of "the authorities,'' the 
whole quantity of shares^ wa» thrown into the market, and^ s(dd for^ 
what they would bring:^ The profits thus realized, wer^ in laaaif 
instances^ enormous; csdbs were set up, tigers were hired^ aad^ 
rrmrahile dictu! good coats and clean shirts began to be worn, by 
men who had beenistrangerato these luxuries for many a. day. 

The successes of both honest men and of knaves; in shar&«- 
speculating, encouraged large numbers of both classes; to embark, 
in. the enterprise, and the mania proportionately increased. The 
Manchester Ghiardicm reported that during one week, eighty-nine 
new schemes had been announced in three newspapers, the capital 
required for whidi was estimated at more than 84 millions; while 
in the space of a month, three himdred and fifty-seven railway pro- 
jecta were advertised in the same joumab, having, an aggreg ate - 
capital of 382 millions sterling. 

" Oldiben and young, the famish'd and the full, 
The rich and poor, widow, and wife, and maid, 
Master and servant — all, with- one intent, 
BuBhed on the paper scrip!', thfei£~eager>«yes 
Flashing a fierce nnconq^^it^ ^i^^' — 
Their hot palms itehing^— ;|tIl4Jh!eir being fill'd 
With one desire." . \ • 

Servants vTTote for shareff in'tfeeir masters' names'; and> therein » 
story told of a butleir at the "Wfert-end giving notice to his mistniss' 
to quit, as he had realized several tiiousand. pounds' by sh^eres. On 
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i]iplie»ifi)rtke shapely and^giyes' a referenoe h^e'; and, as I opens 
iil» doormyael^ and answers the refitonce^ I always gives m^sedf 
thsi waoy highest chamcter for property and all that,, and so I gets 
tile aloBeB and ^ells them." And thus we hsTe the living' realization^ 
aad psolotjpe oi Jeames oi Bkickle^-square^ renowned un song' and^ 



A Tvlmmnoiis retuznf subsequently made in conformity with ani 
order of the House of Commons, sufficiently shows the universality 
of the interest of the public in railways. It includes the names of 
all n^kO' sttbseribed for less stuns than £2000 ; and among them may 
Wiecgnised maay of the leading nobility, the largest mamifaeturing 
fimiB^ and* individuals well known<fi*om their connexion with various 
d^ttrtments of science, literature, and art. The juxtaposition of 
ilie^poofesaon& or engagements of some is very amusing. Side by 
aide^aie '^ peers and printers, vicars and vice-admirals, spinsters and 
hidf-pan^s^ M.R's and special pleaders, professors and cotton-spinners, 
gentlemest^s cooks and Q.O«'s, attorneys' clerks and college scouts, 
unfaBSB at Lloyd's, relieving officers and excisemen^ barristers and 
bifedbesa; Catholic priests and coachmen^ editors and engineers,, dairy- 
moi and dyers, braziers, bankers, beer-sellers, and btitlers, domestic 
senmnts, footmen, and maiL-guardB ; with a multitude of other cidi<- 
iogs unrecorded in the Book, of Trades." 

"Brery man of the present day," said a facetious writer of the 
period, ^^is a holder of shares in a railway; that is, he has got some 
pieces of paper called scrip, entitiing him to a certain proportionate 
past of' a blue, red, or yellow line drawn across a map, and designated 
a railway. If the coloured scratch runs from south to north, it is 
generally called a Trunk-line ; if it ' turns about and wheels about' in 
ilLdireetions, leading to nowhere on its own account, but interfering 
w^iaeFery railway that does, ten to one but it is a Grrand Junction ; 
ud if it lies at full length along the shore, it is a Coast Line. Trunk- 
lines are generally the best^. because the word trunk naturally con* 
nects itself in the mind of the public vnth the idea of luggage, and a 
good deal of traffic is consequently relied upon. Grand Junctions 
an good speculations, as troublesome customers, likely to be bought 
off by larger concerns, which would consider them a nuisance ; and 
IS street nuisances generally expect a consideration for moving on, a 
Qmnd Junction may ask a good price for taking itself (M from an 
old established Company."* 
UiA. localitiea> of railway enterprise were curious. From Moor- 

• •CrnikdHmk'B TaUa B»ok^ 
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gate-street issued nearly ninety prospectuses of railways, the capital, 
required for which amounted to as many millions sterling. In 
Gresham-street twenty were planned, requiring for their construction^ 
the sum of more than seventeen millions, and eight of them having 
originated in one house. Well might Funch say, "As many it *• 
seventeen thousand newspapers have been found in the General Post 
Office with their covers burst. The reason of the newspapers burst- 
ing is accounted for by the fact that they contain so many railway 
bubbles." 

The "manufacture" of the managers and officers of Companies was 
in many cases on an equally wholesale system. Taking the list of the 
members forming the provisional direction of twenty-three Companies, 
one man was discovered who belonged to them all ; two, each of 
whom figured on nineteen Companies; three, who had given their: ^ 
names to seventeen Companies ; fourteen, who belonged to fourteen 
Companies ; twenty-two, to ten ; twenty-three, to eight ; and twenty- 
nine, to seven. These twenty-three provisional committees divided 
among themselves 352,800 shares, at the rate of 2800 a-piece. 

The Irish railways furnished even a more ample list of pluralist 
Directors; and it is asserted that there would be no difficulty in point- 
ing out several who held office in no fewer than thirty railway direc- 
tions. The same parties even appeared as the promoters of rival 
lines ; and individuals have been the avowed patrons of three compet- 
ing Companies at the same time. It is unnecessary to cite specific 
^ instances, though this could easily be done; and the fact is abundantly 
illustrative of the recklessness so characteristic of the times. 

The names of gentlemen wholly unconnected with railways, and 
who would have utterly repudiated association with the men who 
advocated them, w^e unhesitatingly employed for the purpose of 
lending a supposititious countenance to bubble Companies. One line 
was declared to enjoy the patronage of four gentlemen who had been 
dead for several months ; and ten others had no knowledge of the 
existence of the scheme till they saw it paraded before the public, 
avowedly under their own sanction. In another case, the three leading 
projectors of a very costly railway were notoriously " living by their 
wits," and could not have raised a hundred pounds. among them, ex- 
cept by fraud. T^e course usually adopted when gentlemen protested 
against the unwarranted use of their names, was to assure them that 
it was quite a misunderstanding ; and, after many apologies, its use 
was continued till the parties were threatened with public exposure. 

Affairs went on in this manner for some time, all thinking men 
being aware that a crash must and would come before long. The 
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position of things was indeed oimnous ; ajid a local journal said, with 
great force, at the time, "But the prospect becomes more serious, when 
it is discovered in what fieeble hands great masses of this Bpeculatien 
test ; in what manifold ways the mischief has descended through all 
<iit»eo of society ; to how many persons a reverse will be utter ruin, not 
to tkemselves only, but to helpless numbers whom they have deceived, 
widi whose funds they have been gaming, or to whom they owe debts 
that can neither be paid nor spared ; with such a view before us, it 
is not merely the pain awakened by a single case of ruin and despair 
that affects us in the instance quoted above: we tremble to think 
how much more of the like vice and folly, now concealed under this 
tai&ee of bustle and feverish excitement, may be at this moment 
struggling in the grasp of the same evils, and preparing other lament- 
iMe scenes of fsiilure, shame, and madness. Nor is it for the useless 
object of provoking alarm that we express these apprehensions. It 
is with the practical, honest purpose of discouraging that which, 
whether successful or imlucky, is thoroughly foolish, and false, and 
Ticious — the greedy pursuit of gain by unjustifiable means. This 
dishonesty every man commits who engages himself, in the hope of 
winning, in obligations which he cannot meet if the die falls on the 
losing hand. It is a vice which we fear is becoming an utter plague 
in the land — ^a pestilence destructive of things infinitely more precious 
thtti even the fortunes or maiatenances which it rashly hazards. 
Breiy day brings us some new instance of its hateful effects upon 
private happiness and public character. Now, we are told of shame- 
ful disclosures afiecting the honour of men in office, — ^persons whom 
it was our English boast, for the last half century at least, to proclaim 
to the world as above the suspicion of any foul handling of lucre. 
Now, we are called to deplore the utter ruin of a household, dashed 
down from decent competency into beggary and disgrace, in the 
frantic pursuit of sudden wealth. The next moment, we hear of a 
pious de&.ulter for hundreds of thousands ; and, turning from him in 
disgust, we stumble on the body of a suicide ! " 

The sinews of war, once obtaLued, were quickly put into requisition 
to further the objects of the projectors of the Hne. It was on the 
deposits which thus came into their hands that Directors, without 
money themselves, counted to carry on the management. The Com- 
pany, once so started, could prosecute its operations on a large scale. 
"Confidence, generosity, cash, were sure to command success. So 
eack engineers were engaged at large salaries, and received ^arte 
Vmehe for their surveys and surveying parties. Advertising agents 
W€te instructed to be active and liberal ; they boasted of their in- 

E 
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Btructions to editors and proprietors of newspapers. The newspapers 
puffed, and charged like heroes; the Directors and Secretaries bragged 
to the newspaper writers ; surveyors composed epics on the capabili- 
ties of the lines; and shareholders listened to the lay, with the yagoe, 
swelling, dreamy day-light of opium-eaters under the influence of 
their drug. All concerned assumed that the nominal capitals of all 
the projected Companies would be actually forthcoming ; all counted 
upon the share in the plunder which they had in imagination allotted 
to themselves, being as sure as if they had already held it in gold." 

The follies and the frauds which had been enacted during the South 
Sea Bubble were rehearsed in this second mania ; and the record of the 
one by its historian, may well be taken as descriptive of the madness 
and the guilt which were manifested in the other. "During the pro- 
gress of this famous bubble," he says, " England presented a singular 
spectacle. The public mind was in a state of unwholesome ferment- 
ation. Men were no longer satisfied with the slow but sure gains 
of cautious industry. The hope of boundless wealth for the morrow, 
made them heedless and extravagant for to-day. A luxury till then 
imheard of was introduced, bringing in its train a corresponding 
laxity of morals. The overbearing insolence of ignorant men, who 
had arisen to sudden wealth by successful gambling, made men of 
true gentility of mind and manners blush that gold should have power 
to raise the unworthy in the scale of society. The haughtiness of some 
of these * cyphering cits,* as they were termed by Sir Bichard Steele, 
was remembered against them in the day of their adversity. In the 
parliamentary inquiry, many of the Directors suffered more for their 
insolence than for their peculation. One of them, who, in the full- 
blown pride of an ignorant rich man, had said that he would feed his 
horse upon gold, was reduced almost to bread and water for himself. 
Every haughty look, every overbearing speech, was set down, and 
repaid them a hundred-fold, in poverty and humiliation. 

" Public meetings were held in every considerable town of the 
empire, at which petitions were adopted, praying the vengeance of 
the legislature upon the South Sea Directors, who by their fraudulent 
practices had brought the nation to the brink of ruin. Nbbody 
seemed to imagine that the nation itself was as culpable as the South 
Sea Company. Nobody blamed the credulity and avarice of the 
people, the degrading lust of gain, which had swallowed up every 
nobler quality in the national character, or the infatuation which had 
made the multitude run with frantic eagerness into the net held out 
for them by scheming projectors. These things were never mentioned. 
The people were a simple, honest, hard-working people, ruined by a 



THE BAILWAY MA17IA. 61 

gang of robbers, who were to be hanged, drawn, and quartered with- 
out mercy. This was the unanimous feeling of the country.*' 

The "stags," who performed so important a part in the Eailway 
Mania, should not go unnoticed. They are an unique race, though 
there are seyeral grades of professional calling, each with its appro- 
priate designation. A regular thoroughbred stag is perhaps some 
forty years old, or upwards, with a face wearing a peculiarly sinister 
expression, tainted with colours suggestive of strong drinks. His 
apparel is worthy of his vocation, but varies according to the circum- 
stances of the case, or the occasion. Sometimes he disports a faded 
suit of black — ^then he appears in drab unmentionables and gaiters ; 
but there is almost invariably a tint about his garments, which is only 
to be expressed by the word — seedy. Some individuals of the species 
have an appearance akin to that of those " sporting gents " who are 
to be found near the betting places on the course, and they all have 
a taste for sporting. They indulge in small transactions of this kind, 
and do not eschew skittles ; and if a stag has his hand in his pocket, 
he is generally fumbling a greasy half-penny, which he calls into 
frequent requisition in order to decide, by tossing up, any disputed 
point, in reference to which his veracity may be called in question. 
This, however, is when he is in his easier moods. A writer who has 
sketched this interesting class,* thus describes the stag when profes- 
sionally engaged : — " When sneaking into an office as a slate quarry 
proprietor, or great railway capitalist, he has a subdued air, and the 
clerk in his teens, and first experience of railway business, listens to 
his inquiries with becoming deference, and ushers him into the pre- 
sence of the secretary, or sees him carefully lay up the letter of 
^plication in his enormous pocket-book, to which his multifarious 
memoranda are consigned, and which contains a list of all the appli- 
cations he has under hand, entered systematically, with the several 
names and addresses made use of. The clerk little thinks that the 
bulk in his coat pocket consists of several enormous bundles of pro- 
spectuses, greasy outside, and bound up with red tape. It is needless 
to say, that the stag has long since been in the position of having no 
character to boast of, having gone through all the several stages of 
whitewashing, remand, and imprisonment in Whitecross-street, with 
perhaps some experience of the criminal jurisprudence of his country. 
He has a knowledge of business, for he has failed in it ; and he is 
disinclined to begin again, as he is an uncei^ificated bankrupt. He 
hates work, and prefers misery. Where he lives no one knows. His 
letters are generally addressed to the Old Kent Eoad; but itisdoubt- 

• Railway Register. June, 1845. 
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case, it is indispatable, that, wliatever may be said of his proceedings, 
a large part of the inyectiye poured out upon him came from 
quarters, of the purity of which there was little to boast. The foi 
that loses his tail is persecuted by all the foxes ; the rook that is 
maimed is cawed out of the rookery. Mr. Hudson should he 
regarded as the type of the period in which he acted so prominently, 
— as the embodiment of the genius of that epoch in the history of 
manias. He had been held up to adulation because he had accumu- 
lated great wealth — his highest achievement, in the view of thousands, 
was the fact that he had made £100,000 in one day — and he was 
deified because he enabled others to be successfid too. The sub- 
scription for a testimonial to him was made, not because he was a 
great or a good man, except so fer as these qualities are ascribed 
to one who can accumulate wealth, but because he had grown rich 
in a hurry, and as one who had it in his power to help others to do 
the like. 

"The truth is," said a writer in the Illustrated London Nem, 
"Mr. Hudson is neither better nor worse than the morality of 
1845. He rose to wealth and importance at an immoral period; 
he was the creature of an immoral system; he was wafted into 
fortune upon the wave of a popular mania ; he was elevated into 
the dictatorship of railway speculation in an imwholesome ferment 
of popular cupidity, pervading all ranks and conditions of men ; and 
whatever may be the hue of the error he committed, it is rather 
too much to expect of him that he should be purer than his time or 
his associates. The commercial code of 1845 was, as far as railways 
were concerned, framed upon anything but moral principles. The 
lust of gain blinded the eyes of men who, before that period, could 
see clearly enough the difference between right and wrong, between 
trading and gambling, and between legitimate and illegitimate spe- 
culation. Men who would have scorned to do a dishonest act 
towards any other real tangible living man, did not scruple to do 
acts towards that great abstraction, the public, which no moraliiy 
could justify. In the height of the railway mania it was generally 
admitted, that, ultimately, some parties must be losers; that the 
over-sanguine, or the cautious who came in last, would have to pay 
the piper for all the gains made by those who came in early; but, 
as nobody knew who these individuals were, nobody cared about 
them, or scrupled to make an immoral profit out of them. Mr. 
Hudson, from the superior magnitude of his transactions, fipom hia 
superior talent in railway business, and perhaps, also, ftom hia 
superior luck, became the representative of that system." 
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But past successes were only an incentive to fresh efforts. To 
avoid rivalry between his own and a neighbouring line, he proposed 
that it should be leased by themselves for thirty-one years ; and not 
only was the plan approved and the contract made, but the result, 
in a pecuniary sense, was equally gratifying ; other great schemes 
were undertaken, his most determined opponents shrank before him, 
and his plans were all approved. The shareholders of the North 
Midland were involved in great difficulty ; he appeared before them, 
and in a remarkable speech advocated the possibility of the reduc- 
tion of their expenses to nearly one-half; defended his statements 
with facts and figures, and offered to guarantee double the dividend 
the shareholders were receiving, if they would adopt his scheme of 
amendment. His speech had the intended effect; he was made 
chainnan of a committee of shareholders, which led to the resignation 
of the Directors, and the appointment of Mr. Hudson as chairman of 
the North Midland Company. His plan of reform was vigorously 
carried out, the efficiency of the line was increased, the cost halved, 
and the shares gradually rose from £70 discount to £120 premium. 
Other great plans, on which we caiinot enter, were successfully under- 
taken — embarrassed lines were relieved — ^weak ones were strengthened 
— ^rivals were subdued. Ever active, vigorous, and energetic, his 
capacity for business was singular ; and it may without dispute be 
asserted, that up to a particular period of his history, his efforts were 
highly advantageous to the railways with which he was connected. 

Nor did his efforts go unappreciated. Success sanctified all 
schemes, in the view of many, and for a time his name was heard 
everywhere, while the journals delighted to record his wonderful 
deeds. The highest and noblest in the land courted his favour; 
peers and peeresses were proud of the acquaintance of the energetic 
linendzaper of York ; the electors of Sunderland sent him to the 
House of Commons, where he was regarded as an oracle, and all 
classes of the community looked on him with feelings of admiration 
and wonder ; for this was the man at whose magic touch everything 
seemed turned into gold. 

But after a while the enthusiasm cooled, and the tables were 
turned. Mr. Hudson's connexion with the Eastern Counties Eail- 
way, and the truth that ultimately came to light, that dividends had 
been psid out of capital ; the method in which it was found he had 
ccmducted the business of some other Companies ; and the fact that 
many sBstained fearful losses by the revelations which came to 
light, produced an entire change in the public mind in reference to 
their hero. But in the retrcMpect of all the cirtjumstances of the 
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case, it is indisputable, that, whatever may be said of his proceedings, 
a large part of the invective poured out upon him came fix)m 
quarters, of the purity of which there was little to boast. The fox 
that loses his tail is persecuted by all the foxes ; the rook that is 
maimed is cawed out of the rookery. Mr. Hudson should be 
regarded as the type of the period in which he acted so prominently, 
— ^as the embodiment of the genius of that epoch in the history of 
manias. He had been held up to adulation because he had accumu- 
lated great wealth — his highest achievement, ia the view of l^ousands, 
was the fact that he had made £100,000 in one day — and he was 
deified because he enabled others to be successful too. The sub- 
scription for a testimonial to him was made, not because he was a 
great or a good man, except so far as these qualities are ascribed 
to one who can accumulate wealth, but because he had grown rich 
in a hurry, and as one who had it ia his power to help others to do 
the like. 

"The truth is," said a writer in the Illustrated London News^ 
"Mr. Hudson is neither better nor worse than the morality of 
1845. He rose to wealth and importance at an immoral period; 
he was the creature of an immoral system; he was wafted into 
fortune upon the wave of a popular mania; he was elevated into 
the dictatorship of railway speculation in an imwholesome ferment 
of popular cupidity, pervading all ranks and conditions of men ; and 
whatever may be the hue of the error he committed, it is rather 
too much to expect of him that he should be purer than his time or 
his associates. The commercial code of 1845 was, as far as railways 
were concerned, framed upon anythiQg but moral priQciples. The 
lust of gain blinded the eyes of men who, before that period, could 
see clearly enough the difference between right and wrong, between 
trading and gambling, and between legitimate and illegitimate spe- 
culation. Men who would have scorned to do a dishonest act 
towards any other real tangible living man, did not scruple to do 
acts towards that great abstraction, the public, which no morality 
could justify. In the height of the railway mania it was generally 
admitted, that, ultimately, some parties must be losers; that the 
over-sanguine, or the cautious who came in last, would have to pay 
the piper for all the gaius made by those who came in early ; but, 
as nobody knew who these individuals were, nobody cared about 
them, or scrupled to make an immoral profit out of them. Mr. 
Hudson, from the superior magnitude of his transactions, $K»a hia 
superior talent in railway business, and perhaps, also, ftpm his 
superior luck, became the representative of that system." 
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The Heraclitus of modem literature, in estimating the benefits 
which Mr. Hudson has conferred upon railways, has thus spoken : 
" For all manner of reasons, how much could one have wished that 
the making of our British railways had gone on with deliberation ; 
that ^ these great works had made themselves, not in five years, but 
in fifty and five! Hudson's 'worth' to railways, I think, wiU 
mainly resolve itself into this : that he carried them to completion 
within the former short limit of time ; that he got them made in 
extremely proper directiops, I am told, and surely with endless con- 
fusion to the innimierable passive Joplins, and likewise to the 
numerous active scripholders — a wide-spread class, once rich, now 
coinless — ^hastily in five years, not deliberately in fifty-five. His 
worth to railways! His worth, I take it, to English railways, 
much more to English men, will turn out to be extremely inconsider- 
able — ^to be incalculable damage, rather! Eoolish railway people 
gave him two millions, and .thought it not enough without a statue- 
to boot. But Eact thought, and is now audibly saying, far other- 
wise ! Rhadamanthus, had you been able to consult him, would in 
no wise have given this man twent)^.five thousand pounds for a 
statue. What if !Bhadamanthus had doomed him, rather, let us say, 
to ride in express-trains, nowhither," for twenty-five »ons, or to hang 
in heaven as a locomotive constellation, and be a sign for ever 1 "* 

But another epoch in the history of the railway system was advanc- 
ing. Parliament having required that plans of proposed railways should 
be deposited at the offices of the Board of Trade, on or before Sun- 
day night, the 30th of November, 1845, extraordinary efforts were 
necessary on the part of the Directors of numerous railways, to pre- 
pare their documents for that occasion ; while the supply of labour 
in every department being greatly exceeded by the demand, its value 
proportionately augmented. Surveyors and levellers were required 
in all directions, and in many instances made &om six to fifteen 
guineas a-day ; while numbers of persons were employed who were 
acquainted with only the rudiments of the art, and who, by their 
blunders, subsequently occasioned great, and even fatal inconveni- 
ence to the engineers. The temptation of extravagant payment that 
was offered, induced great numbers to leave situations which they 
occupied, and to learn the business, while professors, lecturers, and 
teachers announced classes, lectures, and private instruction, which 
riiould convert all persons of ordinary powers into practical men, 
with almost magical celerity. Still the supply was not equal to the 
waots of the case, and surveyors and levellers became " worth their 

* Latter-day Pamphlets. Hudson's Statue. 
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weight in gold." l^e circumstances connected with the employment 
of many of them are Nsnfficiently amusing. A peddling ^tiovier, 
who long itinerated in Northumberland and Durham, earned **ft\ne 
guineas a-day and his expenses'* on a southern railroad; and in 
the Lancaster Ghiardiait it was stated, that a fat neighbour, long 
unemployed, obtained an engagement of three guineas. " I coidd 
have had five," said he, "but in a country where the gradients were 
severe, and too trying for my wind;" and he, in consequence, pre- 
ferred three guineas and a level line. As a circumstance indicaiJTe 
of the number of surveyors required on the various lines then 
designed, it may be mentioned, that no fewer than eighty arrived 
in Lancaster in one day, for the York and Lancaster line only, and 
they were followed by another "batch" a few days afterwards^ 
During the month of November, scarcely a copperplate could be 
obtained, all the large houses having received as many orders as 
they could complete ; and not unfrequently the money was paid in 
advance, to secure their execution. As the number of copies required 
from the plates was comparatively few, zinc was employed to a great 
extent, and even this was procured with difficulty at about double its 
usual price. Copperplate engravers were engaged in all directions, 
assistants were procured from all parts of the country ; and, during 
the last week, some of the most eminent engravers did not consid^ 
it beneath them to aid in the work. Lithographic and zincographic 
draughtsmen were also collected from all the large towns in England, 
and many from France and Germany, who made their own t^rms 
with their employers. Prices rose with the demand, and at last 
almost any sum was paid to those who would undertake to execute 
the woii. 

Diurii^ the last few days of November, engravers and printers 
laboured night and day ; but in many instances, only the outliiies rf 
the plans were engraved, the sections being then drawn, or ^tracings 
were deposited with the plans, and the figures filled in by hand. In 
this way, other parties could be employed, and most of the engineers 
had from twenty to a hundred assistants thus engaged. Booms at 
various hotels were frequently the scene of their labours ; and as the 
work approached completion, many had not been in bed for a week. 

On the 29th and 30th of November, the work of depositing the 
plans remained to be accomplished by many different Companies in all 
parts of the country. By some strange oversight of the authorities, 
the Sabbath had been made the last day on whidi the docum^ts 
oould be deposited at the offices of the Board ; and the excitem^Eit, 
business, and bustle on that occasion, were in entire discordance with 
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the proprieties of society, and the reqixiremeats of Ghristia2iit7. On 
bolfa the Saturday and Sunday extraordinary efforts were made to 
fblffl the important commission, for the majority of the papers had to 
be transmitted from the provinces. The opponents of the lines were 
alao equally on the alert, and a variety of tridcs were resorted to by 
many to frustrate the designs of the projectors- Some of the Com- 
panies on whose lines express trains had been ordered for the 
oooiTejance of the plans, and who felt that their own interests were 
in anger from the projected lines, interposed almost every conceiv- 
able obstacle, and one of them ultimately refused to convey the 
required documents to London. The friends of the new rival, how- 
ever, were not to be thus out-generalled, and resorted, for the accom- 
plishment of their object, to a rather original ruse. On receiving a 
peremptory denial to their demand for the means of transport, the 
promoters of the competing Hne hired an widertaker's hearse, and 
having placed the plans, sections, and clerks inside, they conveyed it 
to the station, and it was unhesitatingly forwarded with its contents 
to the metropolis. Six special trains had been ordered on the Great 
Western line for nearly the same hour, for each of which, it is said, 
£80 were paid. 

Various other iUustrations of " sharp practice" were furnished on 
this occasion. Horses had been engaged at one of the principal 
hotels by the promoters of the Dudley, Neadely, and Trowbridge 
line, to convey their papers to Stafford. The cattle had been kept 
in the stable during four days, in order that they might be tho- 
roug^y refreshed for their journey ; but on being " turned out" at 
the required time, they did not progress at a greater rate than four 
miles an hour! The attorney in charge, having failed to produce 
any effect on the postboys, by request, demand, and intimidation, 
came to the conclusion that they had received a handsome considera- 
tion from the opponents of the line ; and finding that other means 
must be resorted to if he expected to arrive at the place of his desti- 
nation within the required period, he leaped from the carriage, 
detached the traces, and thrashed the postboys till they roared for 
mercy ; he then resumed his seat in the vehicle, and the remainder 
of the stage was performed at the speed of fifteen miles an 
hour. Nor was this a solitary instance of the determination re- 
qniredy and the fertility of resource exhibited, on the part of the 
friends of the proposed lines, in the fulfilment of their important 
eonunissions. 

In the year 1844, the number of projects, in respect of which 
{dans were lodged with the Board of Trade, was 24i8 ; the numb^ in 
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1845 had increased to 815. The projectors of most of the Scottish 
lines, with characteristic prudence, lodged their plans on Saturday. 
The Irish projectors, and the old-estahlished Companies seeMng 
powers to construct branches, were among the more punctual ; but 
upwards of six hundred plans remained to be deposited on the 
Sabbath. The excitement attendant on such an undertaking was 
extraordinary ; and as the hours rolled away, and the allotted period 
was drawing to a close, the feeling increased to a painftd intensity. 
As the last hour of the Sabbath drew near, the scene at the offices 
of the Board of Trade was animated in the highest degree. A large 
establishment of clerks was in attendance, to go through the neces- 
sary formalities, and this arrangement proceeded very well till eleven 
o'clock, when the delivery increased so rapidly, that the officials 
were quite unable to keep pace with the arrivals, and still vehicles 
of all sorts and sizes dashed up in breathless haste, and discharged 
their contents of documents and projectors. The entrance-hall was 
crowded, and as the allotted period was gliding away, the expres- 
sion of anxiety on the countenances of those assembled, indicated 
their apprehension that, after all their efforts, they should be unable 
to complete the required arrangements within the very limited time 
that remained. Eager inquiries were made, and speculations offered 
on the probabilities of those who arrived with their plans before the 
hour had elapsed, being allowed to complete the business afterwards ; 
and their countenances brightened when they were assured that this 
privilege would be granted. As the clock struck twelve, the doors 
of the office were about to be closed, when a gentleman with the 
plans of one of the Surrey railways arrived, and with the greatest 
difficulty succeeded in obtaining admission. 

Despite all their efforts, however, some were unsuccessful. " The 
witching hour of night, when churchyards yawn and graves stand 
tenantless," never seemed half so terrible to the rustic as it did to 
the unfortunate wights who were hastening to the offices of the 
Board of Trade, and failed to reach it when " the iron tongue of 
midnight" smote upon their ear, and told them that the 30th of 
November, 1845, had passed away for ever. A lull of a few minutes 
now occurred in the hall of the Board ; but just before the expira- 
tion of the first quarter of an hour, a post-chaise with reeking 
horses drove up in hot haste to the entrance. Three gentlemen who 
were its occupants immediately alighted, and rushed down the 
passage leading to the office-door, each bearing a plan of huge 
dimensions. On reaching it, and finding it closed, the countenances 
of all drooped ; but one of them, more valorous than the rest, and 
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prompted by the by-standers, gave a loud pull at the bell. It was 
answered by Inspector Otway, who informed the ringer that it was 
now too late, and that his plans could not be received. The agents 
did not wait for the conclusion of the unpleasant communication, 
but, taking advantage of the open door, threw in the papers, which 
broke the passage-lamp in their fall. They were, however, soon tossed 
back into the street, and again into the office ; and this " was kept 
up for nearly half an hour, to the great amusement of the crowd." 
lie projectors, however, were unsuccessful, and were ultimately 
obliged to retire, to their no small discomfiture. 

GHie statistics of railways at this time show.the wholesale way in 
which great schemes had been undertaken, without any idea of the 
value to accrue, or of the resources from which they were to be 
carried out. We find that in November, 1845, the enormous num- 
ber of 1428 lines were either made, or authorised to be made, or 
announced to the public, and registered. The vastness of this aggre- 
gate wiU be seen by comparison with the lines which had been at 
that time completed, or were then in progress. Including the ses- 
sion of 1845, there had been passed rather more than four hundred 
Bailway Acts, relating to about two hundred and fifty lines, some of 
which had not been completed. Taking the estimates in round 
numbers, we find that of these nearly a hundred new lines were 
authorised during the preceding session, which was three times as 
many as in any one session before. Only forty-seven lines were 
actoally completed from 1823 to the end of 1844. Passing next to 
the cost of these railways, the aggregate sum which Parliament had 
empowered Companies to raise, whether as capital or by loan, was 
£154,716,937, including the earlier and ruder descriptions of rail- 
ways constructed for the carriage of coals and ore, from 1801 to 1825. 
It also includes the relinquished lines. The forty-seven lines com- 
pleted fipwn 1823 to the end of 1844, cost £70,680,877. The number 
of railways then in progress was 118, their aggregate mileage 3543, 
and their estimated cost, or at least the whole sum which they had 
obtained authority to raise, was £67,359,325. By adding, therefore, 
to the actual cost of all the completed lines the estimated cost of all 
lines then in progress, we arrive at the aggregate capital of the rail- 
way undertakings of the country as it then stood, amounting to 
£138,040,202. Of the projected lines there were 1428, with an 
estimated capital of £701,243,208, and a deposit of £49,592,816. 
One of the items was £40,000,000, for one scheme. 

The cost of the railway mania was enormous. Utterly worthless 
and fraudulent as were many schemes, they involved as much 
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preliminaiy expense as if they liad been substantially good. Offices^ 
agents, lawyers, engineers of every dass, advertising aad meetings 
to puff, were not then to be obtained at any reasonable outlay. It 
is computed, on high authority, that on the aggregate estimated 
capital at least one per cent, vrould be required for the above-m^t 
tioned purposes — a sum as much lost as if fifty first-rate line-of-battle 
ships had been sunk to the bottom as soon as launched, — ^as if two 
million quarters of wheat had been thrown into the sea, — as if a con- 
flagration in the metropolis had consumed 10,000 average-sized houses; 
The item of advertisements alone will serve as an illustration. " We 
will answer for it," said a competent writer, "that during the two or 
three months immediately preceding the late salutary check, as mu^h 
as a hundred thousand pounds a week were spent m railroad adver- 
tisements." This statement was made on November 8, 1845, and the 
advertising still continued* 

But "a change" now "came o'er the spirit" of railway ent^p- 
prise. Thousands had bought stock in the hope of realising profit by 
the speculation, but, having no intention of permanent investm^t 
therein, were now anxious to back out of the concern^ with which 
they were identified. The projectors of bubble Companies, too, were 
obliged to meet the shareholders, and in the most gentlemanly 
terms to intimate their deliberate and conscientious conviction, that 
though some eighty or a hundred thousand pounds had been ex- 
pended, yet that, on the whole, it would scarcely be expedient to 
proceed with the line. Many holders of shares having discovered 
the manner and extent to which they had been duped, threatened 
exposure and the terrors of the law, and were rewarded for thdur 
trouble by the discovery, that the batch of projectors were not worth 
punishing ; or, before they had commenced legal proceedings, by 
seeing their "acquaintances" snugly reading the newspaper on 
boaf d a Boiilogne or Ostend steam-packet, where they were going 
to enjoy their ill-gotten plunder. The utter worthlessness of many 
of the sdbemes now appeared, and it was found that there was a 
striking likeness between angling and railway specubition, for that — 

"A hook 's the end of many a line." 

The anxiety and excitement among the holders of railway scrip 
shares, were such as it is difficult adequately to conceive. To sell 
scrip connected with new lines was almost impossible, even at any 
sacrifice, and the only relief which great numbers of holders looked 
tcK was, that the bills would be thrown out by Parliament, and that 
some unappropriated funds would remain. This feeling existed even 
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with respect to those lines which a few months before wece regarded 
as the most promising ; and it was affirmed at the time, lof competent 
aathority, that probably there was at one time not a single new Com- 
pany, in which the majority of the shareholders would not have 
7oted for an abandonment. Hence, the most doubtftd schemes were 
r^arded by many as the most advantageous to holders, for in these 
• it was seen that the limit of loss would be least, as the Parliamentary 
Cmmnittee would strangle them in the birth. 

Pay-day came at last, and, as every thinking man had seen was 
inevitable, there was not enough for all, and disappointment and 
misery was the reward of thoosands. And while those who had not 
so folly participated in the gigantic system of delusion which had 
been suffered to enjoy this brief existence, found themselves penni- 
less, those who had been most active in its promotion, and had tried 
to move heaven and earth in the carrying out of their projects, were 
equally smitten down in the crash. Well was it said, in imitation of 
the well-toiown words of the poets : — 

" Oh ! many a stag, late blithe and brave, 
Forlorn ' mounts the ocean wave;* * 
And many a ' letter' has been tom,+ 
And countless scrip to trunks been borne ; 
And many an antler'd head lies low, 
Which whilom made a glorious show ! 
And many a fast coach now ' crawls' slow! " 

The process of "breaking up" manifested itself in a variety of 
ways, accordiug to the circumstances of the case, or the temperament 
of the individuals affected, — ^illustrating the real nature of the mania 
by its "consequential sorrows." "Internal dissensions," said a 
writer in Taifs Magazine^ " are breaking out among Directors and 
their coadjutors, hurrying them before mayors and bailies, prepara- 
tory to more regular campaigns in the courts of law." Newspapers 
sent in their bills for advertising, pressiug for payment, and boards 
audited these bills, calling for vouchers, and quarrelling with rates of 
charge. Operative surveyors were clamorous for wages, and secre- 
taries for overdue salaries. Parties to whom scrip was allotted refused 
to pay deposits for what they then regarded as an unsuccessful 

♦ " Say, mounts he the ocean wave, banish'd forlorn, 
Like a limb from his country cast bleeding and torn ?" 

CampbelVs Lochiel. 
f " And many a banner shall be torn, 
And many a knight to earth be borne; 
And many a sheaf of arrows spent. 
Ere Scotland's king shall pass the Trent. 

Scott't Marmion, 
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concern ; boards, to accelerate the payment of deposits, reduced the 
amount of their calls ; while impatient holders, who were precipitate 
in paying up, asked to have the excess refunded, — ^which, out of an 
empty treasury, was rather difficult. Out of tart remarks and bitter 
rejoinders, come decided acts. "One angry man goes with quiet, 
concentrated malice, at white heat, to consult his lawyer ; another 
rushes, roaring like a boy that has been soundly thrashed, into a 
mayor's court, to teU his 'pitiful story.' The newspapers, as usual, 
blow the coals, for every ' excitement ' promotes sale. The public 
mutters, * Try the responsibilities of Directors in a law court ;' and 
deeply-staked Directors respond to the hint, by advertising a Defen- 
sive Association. The genius of Westminster-hall laughs, crows, 
and claps its wings : nay, it did so months ago. In July, The Law 
Magazine coolly discussed the various points likely to arise when 
this crisis came: the hoodie crows croaked their consultations anent 
picking bones, in the ears of their unheeding victims." 

A parody which appeared about this time, described the position of 
afiairs with great accuracy.* 

" There was a sound that ceased not day or night, 

Of speculation. London gathered then 
Unwonted crowds, and, moved by promise bright, 

To Capel-coort rushed women, boys, and men. 

All. seeking railway shares and scrip ; and when 
The market rose, how many a lad could tell, 

With joyous glance, and eyes that spake again, 
'T was e'en more lucrative than marrying well ; — 
When, hark! that warning voice strikes like a rising knell. 

" Nay, it is nothing, empty as the wind. 

But a 'bear* whisper down Throgmorton-street; 

Wild enterprise shall still be unconfined; 

No rest for us, when rising premiums greet 
The mom, to pour their treasures at our feet; 

When, hark ! that solemn sound is heard once more, 
The gathering ' bears ' its echoes yet repeat— 

'T is but too true, is now the general roar. 

The Bank has raised her rate, as she has done before. 

" And then and there were hurryings to and fro, 

And anxious thoughts, and signs of sad distress. 
Faces all pale, that but an hour ago 

Smiled at the thoughts of their own craftiness. 

And there were sudden partings, such as press 
The coin from hungry pockets — mutual sighs 

Of brokers and their clients. Who can guess 
How many a stag already panting flies. 
When upon times so bright such awful panics rise ?" 



♦ " There was a sound of revelry by night." 

ChUde Harold. 
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Scarcely had tbese disasters occurred than the mercantile world 
received several severe shocks. Commercial men who had raised the 
Talue of money by speculating in shares, were compelled to sell their 
railway stock for anything it would make ; while others, rather than 
incur so great a loss, were glad to pay ten and fifteen per cent, 
interest for money. This tended greatly to increase the depression 
of the share-market : times did not improve — the pressure on the 
money-market was prolonged and augmented — and one convulsion 
after another shook the delicate fabric of commercial credit, and 
involved hundreds in ruin. 

In looking back on the history of the Railway Mania, we have a 
remarkable illustration of the great truth, that "he that getteth 
riches, and not by right, shall leave them," or they him, "in the 
midst of his days, and in the end shaU be a fool." And in an age 
like the present, when there is so strong a tendency to worship gold, 
we may well pause to ponder the lesson, and to give to it a personal 
and piuctical application. 

Time rolled on, and gradually the first railway panic subsided. 
The apprehensions of many were found to be imreasonable ; and 
though much fraud had characterised railway speculation, there 
was still much substantial good. Railway managers gave the best 
appearance to the Companies with which they were severally con- 
nected, confidence was in a great measure restored, and railway 
works began to be prosecuted with vigour. Trunk lines guaranteed 
six, eight, and ten per cent, to the shareholders of branches and 
extensions which were feared as rivals, but courted as feeders, while 
in reality they ultimately proved to be suckers. People wondered, 
but they did not distrust ; shares continued at a premiiun ; satisfac- 
tory dividends were declared; and the railway world went on in 
comfort and fancied security. 

But ere long it was found, that, though large sums were divided 
among shareholders in the form of dividends, calls were frequently 
threefold as great; that the ten pounds received cm a share had 
not seldom to be returned, with twenty in addition as a call, in 
order to carry on the work of construction or amalgamation. These, 
occurring from time to time, at last aroused the suspicion that all 
was not right, and vague impressions arose, which it has since been 
proved were correct, that the glittering dividends were in not a few 
cases paid out of capital, while the expenses of railway manage- 
ment were too great to allow of even moderate dividends, without a 
change of system. 

The position of railways was at this time thoroughly unsatisfac- 
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tory. A good deal was known that was very quesii<mable as regarded 
the soundness of railway property; and a great deal was hidden 
&om Tiew which people thought ought to be laid open to the public 
Eailway statisticians made their calculations, and the result was, dis- 
satisfaction. It was believed that by the longest and in every respect 
the best lines, a profit of not more than three and a half or four per 
cent, was actually realized, or ought to have been paid, yet they were 
represented as sharing dividends of seven or eight per cent. It had 
been usual to estimate the working expenses at from thirty to forty | 
per cent, of the revenue ; but experience had proved tl^it not less 1 
than one-half of all the money drawn for traffic was in most cases 
required to pay for the working of the lines. Now, whether the 
results which were given were authentic or not, it was almosi; 
impossible to say, since the Directors of the great liaes, on which 
there was the most productive traffic, had not kept to their proper 
business of workiog their own Hnes, but had entered into heavy 
engagements, iq guaranteeiag high rates of interest to the proprietors 
of adjoioiag small lines, or had spent capital in making branches. It 
has, indeed, been declared, that the fundamental error in railway 
enterprise was the purchasiQg and leasing of insignificant lines at 
prices unwarranted by prospective profits, inconsequence of which 
the bulk of the money advanced was dissipated and lost, — a, result, 
however, not at all singular in commerce, in which men are every 
day seen to squander the profits of one good speculation on a hundred 
which afford no substantial return for either trouble or outlay. 

These circumstances naturally occasioned no small anxiety among 
those who held property in railways. According to a statement 
that appeared in the Times, the traffic on some of the leading lines, 
with that on their projected branches, was greatly below what was 
inferred by the dividends that were paid. Eor example, it was 
declared, that in order to pay seven per cent., the London and North 
Western would reqtiire to draw for weekly traffic £70,000, while the 
average had hitherto been only £44,000. In the same way the Great 
Western required to draw £52,703; but the average was only £20,269. 
The London and South Western required £27,893 ; but the average 
was only £8899. Whether, on the opening of the connecting branch 
lines of these railways, the traffic would rise to the sums respectively 
indicated, was seen to be extremely doubtful. In the abseaice of 
data, the indecision which existed on these points was v^y painfuL 
What, however, was the alternative ? "Are we to believe," it was 
said, " that the respectable body of men constituting the Directors of 
the leading EaQway Companies — ^men generally standing at the head 
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of commerce in tlieir respective localities, — are practising a fraud on 
the country, or are themselves deceived from an ignorance of accounts? 
Until evidence more conclusive is produced, we must suBpmii our 
judgment on a matter so delicate, and repeat that it is incambent on 
the Directories in question to relieve public inquietude by itti intel- 
ligible statement of their affairs. To stand aloof, and resist the 
importunity for disclosure, on the ground that the public has no 
proper right to pry into private affairs, wiU only aggravate the evil." 
It was even alleged by some that the alarm had originated in a wish 
I on the part of the Directors to depreciate their own stock, in order to 
buy in while shares were low ; thus giving an additional coloring of 
fraud to the affair. 

The result of such a condition of things was inevitable — shares 
sank in an extraordinary degree, and no one could teE where the 
depreciation would stop. And where was the remedy for the evil ? 
It was at once to cease making calls, to stop the works as speedily as 
possible, or proceed to no more than were seen to be profitable. 
"Confine the total amount of calls," said a writer in one of the rail- 
way journals, "during the whole of the next year, 1849, to £6,000,000; 
that sum will be ample to finish lines nearly completed, and to open 
them for traffic. Reduce the rate of interest on loans to four per 
cent. ; that is, not to borrow money in future at a higher rate than 
four per cent, per annum, and there wiU be plenty of money to do 
what is requisite." Besides this, a publication of the accounts of the 
Companies was indispensable. The " balance-sheet of a railway Com- 
pany," said the Times, "has now no more effect than a sheet of waste 
paper ; and as it would be perfectly easy to give accoimts that would 
make everything clear, and these accounts are not given, it is natur- 
ally inferred that the market would not be benefited by the prospect 
they would indicate ; and hence, that, although the end cannot be 
known, there is a certainty, at all events, that it has not yet been 
reached. If there is a single Company that is considered by its 
Directors to have fallen too low in the market, they can set the matter 
right. There are plenty of shrewd people at this moment, notwith- 
standing the hardness of the times, waiting with money in their 
pockets to find investments. G-ive them a statement such as they 
would require, and such as any City accountant, with the materials at 
his command, would prepare in a form that the simplest tradesman 
might understand it, and forthwith they wiU bid vrithin a fraction of 
the true value of the shares." 

At length the Companies also were impressed with the truthfulness 
lod importance of these statements, and several were ultimately led 

p 
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to publiah tbeir accounts, which showed their real eonditioii to he in 
some respects better than had been believed ; and by their promises 
of limiting their calls for the fotixre, and their announcements on 
otl^ pcMnts, they ultimately succeeded in allayiag the popidar fears, 
iind stock went up in the market. 

But while tracing the rise and establishment of our railway system, 
there is another — a contemporaneous history — ^which must not pass 
lumoticed. Horaeflesh versus Steam had been the struggle, and the 
verdict of the coimtry being for the defendant, a great locomotive 
system which had filled the civilized world with admiration for its 
completeness and efficiency, was set aside, and surperseded by cme 
still more successful. But life to the one was death to the other. 
And in reading the decline and fall of our old coaching system, we 
would not let it go altogether away 

" Unwept, nnhonour'd, and nnsong," 

to the unrecorded past. Mighty were its effects for good, and admi- 
rably were its capacities adapted to prepare the country for that 
better system of which it may be regarded as the forerunner. 

The sentiments with which the railroad system was regarded by 
those iuterested in coaches were such as might naturally be expected 
to prevail. There were not many who were connected with the one 
that'tould adapt themselves to the other. A few, indeed, there 
were ; and Mr. Chaplin, who had been one of the largest coach 
proprietors in the kingdom, and who, with his partners, before the 
opening of the London and North Western Railway, was owner of 
sixty-four coaches, and a thousand and five hundred horses, and 
whose annual return from this business produced upwards of ^500,000, 
turned his property and abilities into the new system, and is jcme 
of the first railway carriers of the present day. 
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PTEEr it has been resolved to construct a railway in a par- 
ticular district, the scheme must in the first place receive 
the support of persons competent to promote the under- 
taking. In some instances the proposal has originated 
with an individual who has received a handsome con- 
sideration in the form of " project-money " for his idea, 
from those to whom it has been communicated. In the 
early stage of proceedings the Directors are generally 
self-appointed, and they should be men of business-habits 
and local importance, that they may be able to influence 
members of the Legislature in favour of the project, and 
to conciliate those who are inclined to offer resistance to 
its prosecution. After a few meetings have been held for the general 
arrangement of affairs, a secretary, engineer, banker, and solicitor 
are selected, if they have not already been appointed ; and sub-com- 
mittees are provickd for the. regulation of the surveying, the share- 

f2 
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list, the expenditure, and the bringing of the matter before the 
public. The various requirements of law must also be observed; for, 
previous to the publication of the prospectus of a railway scheme, 
its advocates must transmit to the Registrar of Joint-Stock Com- 
panies the title of the proposed Company, its business, and the names 
and occupations of its promoters ; and, either before or after the 
prospectus is published, they must state their provisional place of 
business, and the names and written consent of the committee-men 
to act in that capacity. In the mean time, the direction of the pro- 
posed railway is determined. Por this purpose, the engineer makes 
a general reconnaissance of the country, and, aided by the Ordnance 
map, he acquaints himself with the nature both of the surface and of 
the formation of the intervening districts, with their canals, rivers, 
streams, and roads. By these means he is enabled to select the 
route which appears on the whole to present the greatest advantages, 
as affording the highest probability of substantial traffic ; and which, 
with the least deviation from a straight line, avoids, as far as possible, 
all inequalities of surface, and requires the construction of the 
smallest number of artificial works. General arrangements having 
been thus completed, it is necessary to bring the subject before the 
world, in order that the "wherewithal" for the prosecution of the 
scheme may be provided. A prospectus is accordingly inserted in 
the principal daily and local newspapers, in which " an enlightened 
and discriminating public" is informed of the vast and benevolent 
project which has been devised for their advantage. In due time a 
newspaper reaches the breakfast-table of the capitalist, who, seated 
before the fire, toasts his morocco slippers as if they were "two 
abstemious thin slices of oneErench roll," unfolds the packet, still as 
wet and damp as the ague sheets of a German bed. His eye glances 
over subjects dramatical, political, poetical, and paragraphical, — ^now 
he pounces on this piece, and then flutters off to that ; and after 
running up one column and down another, like an aide-de-camp on a 
battle-field, disregarding the accomplishments of nurse-maids, or the 
number of housemaids who want situations "where a footman is 
kept;" wondering, for an instant, how a gentleman, no mare than 
fifty, who possesses, according to his own candid confession, to have 
"aU the virtues out of heaven," and five hundred a-year to boot, 
should be reduced to the unpleasant necessity of advertising, for a 
wife ; and meditating for an iustant on a variety of other equally 
important considerations, the long- wished for prospectus of "the 
Grand Diddlesex Junction," of which he has already heard, attracts 
his enraptured gaze. Therein he reads that a " direct, cheap, and 
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convenient railroad '* is to be constructed tbrough a populous and 
wealthy -district, situated in a county or in counties whose manufac- 
turing, mining, agricultural, trading, or commercial resources are 
minutely and vividly delineated. The document expatiates on the 
inconveniences which are at present experienced from the inade* 
quaey of the means of communication ; and the assurance is insinu- 
ated to all in whose neighbourhood the line will pass, that it will 
be a boon to trade, and will revive or augment all its commercial 
interests. It is then duly set forth that the value of the land is 
either "moderate," or a comparatively "trifling" item; that th^ 
whole line, with all necessary appendages, may be completed at an 
expense of so many hundreds of thousands sterling ; that the annual 
return on the traffic arising from the conveyance of passengers and 
goods will yield, at very moderate rates of tonnage, an income to 
be divided amongst, the subscribers " of at least ten per cent, per 
annum on their capital," after payment of all charges for making the 
line and keeping it in repair. The period is added at which the Act 
of Parliament will be applied for, in order to incorporate the sub- 
scribers as a Company, with all usual and necessary powers for 
carrying out the proposed scheme, and for the proper conduct and 
regulation of its affairs. The time and place at which the annual 
general meeting wiU be held ; the number and value of the shares to 
be raised ; the bank into which the money is to be paid ; and an 
invitation to all persons who wish to take shares, to apply to the 
chairman of the Provisional Committee, usually conclude the para- 
graph ; the assurance being added, that the present defective nature 
and the expense of the means of communication between districts so 
important, which "have been so often and loudly complained of," 
render unnecessary any vindication or apology for the present 
undertaking from its promoters. The logic and eloquence of the 
prospectus overcome the reader, and before his last cup of luke- 
warm coffee is swallowed, he resolves within his calculating bosom 
to write, without delay, to the Provisional Committee of the " Grrand 
Biddlesex Junction," and to request, in accordance with the pre- 
Bcribed **form of application" which was subjoined to the prospectus, 
that there may be "apportioned" to him "shares in the above pro- 
posed railway;" and he engages to pay "the deposit of £2 10^. per 
share upon such allotment," and to sign its subscription contract 
required by Parliament, and also the subscribers* agreement. The 
nature of the subscribers' agreement, which not more than one in a 
hundred, or perhaps a thousand, of those who sign this instrument ever 
read, will be best seen by giving it to our readers. It is an agreement 
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between the Directors or Provisional Committee and the shardiolders, 
and it will be found substantially as foUows. It provides :-— 

" That the Directors or Provisional Committee shall be empawered, 
if they see fit, to invest such profits in any of the GtoyetmaaA oar 
other public funds, or in the purchase of Exchequer Bills. The^ the 
Directors or Rovisional Committee shall be accountable for^all ineoine 
or profits which may arise from such investment or purchase, but 
shall not be answerable for any loss, if any such shall be occasioned 
thereby. And lastly, they, the said several persons parties hereto, 
respectively do hereby severally, for themselves and for their several 
and respective executors, administrators, and assigns, undertake and 
agree to and with the said A. B., C. D., E. P. (and so on), that, in 
the event of such Act or Acts not being passed into a law, each of 
them, the said parties, severally and respectively, shall and will well 
and truly bear, pay, allow, and discharge the expenses already in- 
curred, or hereafter to be incurred, relative to the surveys and esti- 
mates for the said railway or branches, solicitors' and counsels' fees, 
travelling expenses, and all other costs and charges of every descrip- 
tion incident to the proposed undertaking, and to the application or 
applications to Parliament: such expenses costs, and charges to be 
computed and assessed rateably upon the amount of shares or sums 
subscribed by each of the said several persons parties to these pre- 
sents, and to [a, certain other agreement or instrument in writing 
(the preliminary or subscription contract), bearing date herevsrith, 
and to the like purport or effect. As witness our hands," &c., Ac. 

With the deposit money thus obtained, preparations are at once 
commenced for gaining the sanction of the Legislature to the pro- 
posed Company. Prior to this, it is necessary that the route of the 
line should be definitely fixed, and that plans and sections for the 
inspection of the Parliamentary Committee should be prepared. 
The selection of the course of the railway requires an intimate 
acquaintance with the country through which it is to pass, and the 
exercise of a sound discretion ; for when once determined, it cannot 
be materially altered ; and it remains a monument before the world, 
either of the ability or the incapacity of the engineer. NumOTOUS, 
too, are the considerations which have to be regarded. The relative 
importance of various towns and viQages which lie in the direction of j 
the railway, and the traffic which may be anticipated to arise &om 
them ; the character and resources of the district, whether agriculr 
tural, commercial, or manufacturing ; the number and nature of tiie 
population, and other statistical intelligence, must be collected fiom 
the best authorities. And on what principle, it may here be asked. 
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shall the route be decided ? Take the map. There are the termini, 
and there are the intermediate towns. And what of these '' interme- 
diates ? *' Nothing, it is replied by some. Select your termini, say 
Asf^ and then, according to every dictate of sound policy and of 
scieiice, run your line between them, as straight as possible. It is 
not even necessary — m it is not in America, and there for obvious 
reascHis — ^that there should be a single house upon the route, or even 
at the terminus to which you push forth the line, provided only, that 
in site and other circumstances it is well chosen. Open the line, 
and we are told it will stand much in the position of the primal highr 
way for travellers — a long river. Inhabitants will flock to its banks, 
and communications will be made with it fix)m all sides ; houses wiU, 
as if by magic, spring up in the wilderness, and swell into villages ; 
while at the remote terminus, an important, rich, and flourishing town, 
like Buffalo, will, in the course of some ten years, have burst and 
grown into a vigorous existence. And thus, in a short time, the 
direct line, in which there is no oraginal error to correct, will pass 
through a large and rich population which it has itself attracted ; will 
have feeders by branches to all. those towns that stood out of its 
route when projected ; and there will be no more notion of a com- 
peting line to it, than there would have been in former days to the 
Appian Way. Such is the view of some as to the principle on which 
a decision should be made of the route of the line. Though we 
believe that it is in some respects deserving of attention, yet such 
has not been the method usually adopted, nor would it be commonly 
Buccess&iL 

With the Ordnance map in his hand, and the mountain barometer 
in his pocket, with which to take " flying levels," the engineer visits 
the districts through which the line may pass, and perhaps makes a 
selection &om three or four eligible routes, each of which may be 
liable to a variety of modifications, as his discretion may dictate ; 
Kiiile the magnitude of the question at stake gives an importance to 
his decisions, which few can appreciate if l^ey have not felt the 
weight of similar responsibility. The acquaintance with the features 
of the country w hich is requisite may be illustrated by the fswjt, that 
when Mr. E. Stephenson was determining the route of the London 
and Birmingham Bailway, he walked over the intervening districts no 
fewer than twenty times. Meanwhile, trial-shafts and borings are 
made by the assistants of the engineer, which reveal the geological 
formation of the various strata, and present important considerations 
which will have to be regarded in making his selection. 

The difficulties whidi arise in planning the course of a railway aie " 
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sometimea Tery great. A few years ago an engineer of eminence 
wae sent by the Qnmd Junction Bailway Company to ascertain the 
bcBt route for a line among the hilla of Cumberland into Scotland. 
On returning, he declared that, though he had been able to see his 
way as far as a certain place in Weatmoreland, yet that no man lifing 
could construot a railway further in that direction, and that the 
project must be abandoned. Science, however, was not thus to be 
outdone ; and in less than two yeu^ &om the delivery of that nn- 
teaerved opinion, a country eurreyor produced plana of a line which, 
without a tunnel, or any other work of special difficulty, now ruM 
to Scotland by the western side of the island. 

Having completed his observations, and collected the information 
of hia assiatants, the engineer now " sums up the evidence," and 
marks out the route which the line ebaU take; while such is the 
ability of the men on whom these duties have devolved, that few are 
the instances in which their verdicts have been open to subsequent 
impeachment. In the courae thua selected, rivers and streams are 
crossed aa near their sources as possible ; bills, valleys, and undulat- 
ing grounds are passed or only touched ; towns and places where 
land is expensive are approached with caution; pleasure grounds and 
gentlemen's seats are avoided ; and a general estimate is made for 
setting off the amount of cuttings or embankments as nearly as 
possible agtunst one another. 




The route of the line must now be surveyed and levelled with the 
utmost precision. Sm^eying may be described as the art of deter- 
mining the form and dimensions of tracts of ground, with any otijectB 
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which may exist thereupon. A survey is accompanied by a represent- 
ation on paper of all these objects, and frequently by a delineation 
of the elopes of the hills, as the whole would appear if projected on a 
horizontal plane. When milways or canals are to be executed, a 
survey of the ground is combined with the operation of levelling, by 
which a liae or surface exactly level is found, and by which it is also 
ascertained how much higher or lower any given point on the sur- 
face of the earth is from any other. The practice of levelling, there-r 
fore, consists in finding or making two or more points that shall be 
on a level, and in comparing the points thus found with others, to 
ascertain the difference in their elevation. By the aid of this in- 
formation, the engiQeer is enabled to adopt appropriate measures for 
reducing the whole of the new line to a level, or to such gradients as 
it may be deemed most expedient to adopt. 

The work of surveying and leveUiag for railways has often been 
attended with no small difficulty, apart from the natural obstacles 
to be encountered. The annoyance felt by the owners of pleasure 
grounds at the invasion, or even the immediate proximity, of rail- 
ways, has occasioned many serious quarrels between the surveyors 
and the agents of the proprietors. The opposition thus raised, how- 
ever, seldom caused any ultimate inconvenience to the projectors, 
who contrived, by fair means or foul, to accomplish their design. 

This hostility was evinced from the very commencement of railway 
enterprise, as the following interesting dialogue, which took place 
in the Committee of the House of Commons, on the 27th April, 
1825, will show. The questioner is Mr. Serjeant Spankie, and the 
respondent George Stephenson, Esq.: — 

" Q. You were asked about the quality of the soil through which 
you were to bore in order to ascertain the strata, and you were rather 
taunted because you had not ascertained the precise strata ; had you 
any opportunity of boring ? 

*^A. I had none ; I was threatened to be driven off the ground, and 
severely used if I were found upon the ground. 

** Q. You were quite right, then, not to attempt to bore ? 

^A. Of course, I durst not attempt to bore after those threats. 

" Q. "Were you exposed to any inconvenience in taking your surveys 
in consequence of those interruptions ? 

"A, We were. 

"Q. On whose property ? 

**-4. On my Lord Sefton's, Lord Derby's, and particularly Mr. 
Bradshaw's part. 

"Q. I believe you came near the coping of some of the canals ? 
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"-dL I believe I was threatened to be ducked in the pond if I pro- 
ceeded ; and, of course, we had a great deal of the survey to make by 
stealth, at the time when the persons were at dinner ; we covli not 
get it by night, for we were watched day and night, and guns wo* 
discharged over the grounds belonging to Captain Bradshaw, to 
prevent us ; I can state further, I was twice turned off the ground 
myself (Mr. Bradshaw's) by his men ; and they said, if I did not go 
instantly they would take me up, and carry me off to "Worsley. 

"Committee. Q. Had you ever asked leave? 

"-4. I did, of aU the gentlemen to whom I have alluded ; at least, 
if I did not ask leave of all myself, I did of my Lord Derby, but I 
did not of Lord Sefton, but the Committee had — at least I was so 
informed ; and I last year asked leave of Mr. Bradshaw's tenants to 
pass there, and they denied me ; they stated that damage had been 
done, and I said if they would tell what it was, I would pay them, 
and they said it was two pounds, and I paid it, though I do not 
believe it amounted to one shilling. 

"Q. Do you suppose it a likely thing to obtain leave from any 
gentleman to survey his land, when he knew that your men had gone 
upon his land to take levels without his leave, and he himself found 
them going through the corn, and through the gardens of his tenants, 
and trampling down the strawberry beds, which they were cultivating 
for the Liverpool market ? 

" A. I have found it sometimes very difficult to get through places 
of that kind." 

Li some cases large bodies of navvies were collected for the defence 
of the surveyors ; and being liberally provided with liquor, and paid 
well for the task, they intimidated the rightful owners, who were 
obliged to be satisfied with warrants of committal and chaarges of 
assault. The navvies were the more willing to engage in such under- 
takings, because the project, if carried out, afforded them the prospect 
of increased labour. Gfreat difficulties were thus encountered in 
making the surveys for the London and Birmingham Bail way ; and 
though it is certain that in every case as little injury as possible 
was done, because it was the interest of those concerned to conciliate 
the landed proprietors, yet in several instances the opposition was 
very decided, and even violent. Li one case no skill nor ingenuity 
could, for a considerable time, evade the watchfulness and resolution 
of the lords of the soil, and the survey was only accomplished at 
night, by the aid of dark lanterns. On another occasion, when Mr. 
Gk)och was taking levels through some of the large tracts of grazing 
land a few miles from London, two brothers, by whom the land was 
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occupied, came to him in great anger, and insisted on his immediately 
leaving the property. He contrived to learn from them that the 
adjoining field was not theirs, and he therefore remonstrated but 
briefly with them, and then walked quietly through a gap in the hedge 
into the next field, and planted his level on the highest ground he 
could find — his assistant remaining at the last level station, which 
was about one hundred and sixty yards distant, apparently quite un- 
ccHiBcious of what was taking place, although one of the brothers was 
mawmg very quickly towards him, for the puirpose of sending him 
away. Now, had the assistant moved his staff before Mr. Q-ooch had 
taken the sight at it through the telescope of his level, all his previous 
work would have been lost, and the survey would have had to be 
completed by some other means, or msit at all. The moment Mr, 
Grooch commenced looking through the telescope at the staff held by 
his assistant, the grazier nearest him, spreading out the skirts of his 
coat, tried to place himself between the staff and the telescope, in 
order to intercept the view, and at the same time shouted violently 
to his comrade, desiring him to make haste and knock down the staff. 
But before this could be done, the observation was completed, and the 
work was accomplished. 

In another instance a clergyman offered such decided opposition 
to the intruders, that the expedient was resorted to of surveying his 
property during the time he was engaged in his public duties on the 
Sabbath. This was accordingly done by a strong force of surveyors 
being in readiness to commence their operations by entering the 
grounds on one side, at the time that they saw him fairly off them 
on the other; and, by an organised and systematic arrangement, each 
man came to the conclusion of his allotted task just as the reverend 
gentleman came to the conclusion of his sermon ; and before he had 
reached home, the deed was done. 

In the surveying of. the land for a railway at G-lenfallach, a serious 
affiray took place between the - Breadalbane people and the agents of 
the projectors. The first survey of the line had been completed, but 
it was found necessary that an engineer should be sent to re-examine 
a small portion near Crainlarich. Some days having elapsed since - 
the original parties had retired, and the new comer having cmly one 
attendant with him, he at first attracted little attention. But the hated 
theodolite was at length recognised, knd the miners of Clifton were 
summoned to the defence of the land from the assaults of the railway 
officials. It was reported that the surveyor drew a sheath knife, but 
wh^her in his own defence, or for the purpose of removing the screen 
of plaids which was interposed between him and the measuring-rod, 
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did not appear ; but by this time the suirey being almost completed, 
the struggle was terminated. 

Another disturbance took place near the village of Appleton, about 
eight miles from York, between some "watchers" and a railway 
surveyor and his assistant, who had been employed by the Cambridge 
and Lincoln Company. It appears that the party attempted to enter 
a field of Sir "W. Milner, Bart., but their progress was opposed, and 
a very serious conflict ensued, the surveyors making a determined 
attack on the men who obstructed them. The servants of the Baronet, 
however, obtained a reinforcement, and the aggressors were taken 
in custody to York. On the following day the defendants appeared 
at the Castle, under the charge of having committed assaults, one man 
being dangerously wounded in the head, and two others being severely 
injured. After much mutual recrimination, the magistrates bound 
the surveyor and his assistants to keep the peace for six months; and 
as their commission was nearly executed, they had little difficulty in 
complying with the requirement. 

One of the most determined struggles of this kind took place on 
the estate of Lord Harborough. That nobleman gave notice to the 
friends of the Peterborough and Nottingham Junction Eailway, thafc 
he should not permit their surveyors to enter his land. Li the main- 
tenance of this resolution a struggle ensued at Saxby, near Stapleford 
Park. The contest begun by one of his Lordship's men standing 
before the surveyor, and preventing his carrying the chain forwards, 
on which the latter drew a pistol, and threatened to shoot him. Un- 
daunted by the danger, the keeper replied, "Shoot away!" and a slight 
scuffle ensued, in which the pistol was, fortunately, not discharged. 
An effort, too, having been made to survey the park from the towing- 
path of the Oakham Canal, which was considered to be a public road, a 
number of Lord Harborough's people obstructed the surveyors, seized 
their instruments, and put the parties themselves in a cart, to take 
them before a magistrate. His worship, however, being from home, 
it is said that his Lordship's steward oMered them to be turned out 
of the cart, and this was accordingly done, and some of the surveying 
instruments broken. The solicitor of the Company subsequently saw 
the steward, and declared his proceedings to have been altogether 
unjustifiable, but intimated that, if no further obstruction were offered, 
legal measures would not be resorted to in the matter. 

The surveys for the projected railway being at length completed, 
it is required that copies of the document should be deposited with 
the clerks of the peace of the counties through which the line is 
intended to pass, and also with various other parties. The parochial 
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authorities must also be duly informed of the proposal, and must have 
their proportion of the copies of surveys ; whUe every landholder will 
receive a section showing the depth of cutting or embankment across 
his estate. 

These arrangements being at length completed, the subscriptions 
for undertaking the work in legal form being obtained, and other 
preliminaries settled, the duty of " fighting for the Act,'^ as it is 
termed, commences. If this is obtained, the petition is transmuted 
into an Act of Parliament, and by it the subscribers are authorized 
to incorporate a Company for executing the proposed design, and are 
provided with the powers requisite for the purpose. 

The extent to which le^slative interference ought to go in refer- 
ence to railways is a matter which has caused much discussion, and 
brief reference must be made to it. Some have argued very strenu- 
ously that the efficiency and independence of public efforts is the 
best safeguard of the public weal, and that whatever the Q-ovemment 
has touched in the way of interfering with private undertakings, it 
has only marred. On the other hand. Englishmen rightly cherish 
a deep hatred of monopolies, and railways are essentially of this 
nature. Of all tyrannical powers in the country, a railway Company 
is the most formidable. It applies to Parliament to be endowed with 
powers which the common law denies to the Sovereign herself; it 
seeks for authority by which, without leave, and in defiance of it, 
it may invade property, having purchased it at a price which, from 
local associations or circumstances, may be far below its value to the 
possessor; it levels grounds and houseswithout remorse,be they grange 
or cottage ; or, what is worse, it cuts close by and utterly mars the 
estate without actually touching it; and feUs down, without mercy, the 
oaks which ancestors may have planted, and destroys for ever that which 
may be most dear to its proprietor. And all this must be submitted 
to, because the public weal is paramount to private considerations. 

I^ then, railway Companies have received such extraordinary powers 
from the Legislature to create a property for their private and inde- 
feasible profit, and if individual interest has been sacrificed in order 
to confer these advantages, the public is sufficiently involved in the 
matter to warrant the exercise of public control. Hence, if a mono- 
poly is granted, the power must not be irresponsible. The Company 
has incurred great risk and cost — let it derive the advantage of any 
success which may reward its efforts ; but at the same time, as great 
interests have been sacrificed in granting the required power to the 
Company, and as these are permanently and deeply involved in the 
mattery it is right that there should be a certain legislative controL 
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It has been mamtained hy many, aad is still argued by somey that 
the State ought to possess itself of the railway properiy of the 
country by compromise and compensation ; ^d it is hinted that if 
this had been done at first, the economy of its construction, and the 
efficiency and success of its working, would have made an imp(»tant 
item in the national revenue, and have materially tended to reduce 
that never-ending source of annoyance — the national debt. This 
step, it is affirmed, ought to have been taken when the success T)f the 
Liverpool and Manchester Eailway had established the practicability 
of the new motive agency. Tear after year, it is said, far-seeing men 
pointed out to the governments of the day the advantages of such a 
measure, but divided cabiuets, and parties struggling for power, 
refused to entertain the proposal. Even after speculation had 
evidently run wild, and the walls of Parliament were ringing wiA 
the cries of infuriated gamblers struggling for legislative authority 
to compass each other's ruin, the cabinet looked on with sullen 
indifference, remained deaf to the calls of practical wisdom, and blind 
to the true interests of the country. 

Others have expressed the decided conviction, that the trunk 
railways ought to have been constructed by the Government, as in 
France, leasing them to Companies who would undertake the com- 
pletion and management of them for a certain term of years, at the 
expiration of which the works themselves would become the property 
of the nation. Nor was such an undertaking without precedent; 
though it must be admitted that such attempts have been fiar from 
profitable. Thus the Caledonian Canal cost upwards of a million of 
money, and the revenue drawn from it does not defray its own ex- 
penses, to say nothiug of the return of interest on the capital ex- 
pended. Be this, however, as it may, the history of the establishment 
of railways certainly presented a golden opportunity, which required 
only men of capacity and energy to have turned to great and per- 
manent advantage. 

There are some who have gone so far as to say, that th© State has 
systematically practised oppressive taxation and unjust interference 
with the management of railways, in order to paralyse their energies^ 
and to reduce their dividends, that they may thus be enabled to buy 
np the deteriorated property of shareholders ; while others have dniied 
this accusation, on the ground that it presupposed a degree of sagacity 
which the Gk)vemment has never yet evinced, combined with a degree 
of injustice of which it is incapable. A full discussicm of this subject 
would involve a transgression of the limits assigned to us ; and we shall 
be content to remark, that where scarcity of capital and want of com* 



PAELIAMENTABT COMMITTEES. 79 

merciiil enterprise are discoyered among a people, goyemments haye 
adyantageouslj lent a fostering care in the construction of pubHc 
works, and this course has been successfully adopted in France, Ger- 
many, and Belgium ; but in England, the scientific eminence of the 
people, and the yast resources of the moneyed classes, have placed 
indiyiduals in adyance of the Legislature ; and it has been in general 
considered necessary only to protect the interests thus created, and 
to maintain a judicious regard for those which have a prior claim. 

In the early history of railway legislation, a Bill was allowed to 
pass if no opposition were made by those whose ground was to be 
trayersed, and if there were no competing line. The growing im- 
pcartance and complexity of such affairs, however, introduced an im^ 
portant change. The Legislature investigated the conflicting inter- 
ests which were involved in new lines. It was considered that the 
public required protection as well as the railways, and various ques- 
tions ci iarea and charges came under their cognizance. Detailed 
reports were required of the committees, in 1836, to whom railway 
Bills were referred ; and three years afterwards the constitution of 
the committee was improved by the admixture of " selected mem- 
bers," who were not locally interested ; while, since the year 1844, 
tiiose who are in any way connected with the particular line have 
been excluded. Committees are now usually composed of eight or 
ten members, who hear the arguments of counsel, and the evidence 
for and against the particular BiU ; and are thus prepared to decide 
on the practicability and usefulness of the measure. 

During the great railway campaign the immensity of business to 
be completed involved no small labour ; and, despite the nimiber of 
committees sitting at the same time on various Bills, great energy was 
required to support the honourable members through their under- 
taking. On one of them sat Daniel O'Connell, who presided as 
diairman in Group 14 ; for though excused from service as an aged 
member, he declined to avail himself of the exemption. Here, with 
sedate coimtenance, and deliberate action and words, he performed 
his onerous duties; and on St. Patrick' s-day he appeared with an 
immense bunch of shamrock in his hat, resembling a good-sized 
cabbage, to the amusement of all. 

The excitement during the " Bailway Session" was altogether im- 
ezampled. Cabs rushed in and out of Palace-yard in fearful haste ; 
clerks and witnesses tumbled over one another in their hurry; while 
the yard was thronged with anxious groups of engineers, surveyors, 
and shareholders, waiting for the meeting of the committees. Lob- 
bies and ante-rooms were besieged by crowds of railway projectors, 
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parliamentaiy agents, and others connected with the great subject of 
the day ; and the approaches to the committee-rooms wece every now 
and then blocked up by sturdy porters and messengers, struggling 
under the weight of ponderous maps, plans, and sections. The old 
cloisters of the "Westminster Palace rung with cabaUstic sounds of 
" datum level," " gradient," " goods traffic," loop-line," and other 
foreign technicalities. 

Counsel learned in the law hurried from their chambers to the 
committee-room, in obedience to the golden voice that invited them ; 
and those who divided the spoil of the railway Companies had good 
reason to remember that "minting age." The desire of the pro- 
moters of railways to retain particular counsel in their several cases 
was — ^in accordance with the spirit of the times — a mania; and 
though, doubtless, the gentlemen so courted had created the demand 
for their services by the ability they had previously displayed in that 
particular line of practice, and the handsome fees with which their 
labours were rewarded, would, under ordinary circumstances, have 
gained their best efforts on behalf of the undertaking ; yet, as they 
had not the power of ubiquity, their exertions were necessarily 
limited. Often had they to rush from one committee-room to an- 
other before they had said half they wished in advocacy of the 
views of their clients, because their presence was demanded else- 
where ; and thus they spent the hours from eleven to four almost in 
a state of bewilderment — ^the only idea that presented itself clearly 
Jbefore them being that, for all this bustle and work, they were per- 
haps receiving fees to the amount of £200 or £300 a-day. It is 
affirmed that practice before Committees of the House of Commons 
has, in many cases, produced three times larger incomes than ever 
have been acquired in the regular pursuit of the profession. Among 
others, Mr. Cockbum has here been very successful ; and in 1844:, 
1845, and 1846, Mr. Charles Austin is said, on good authority, to 
have made, on an average, £40,000 a-year. The Hon. John Talbot 
is known to have received more than £12,000 a-year ; and juniors, 
who never obtained £200 a-year at Westminster Hall, made £3000 
or £4000 per annum during those three years before committees. 
Many heavy items of the receipts of principals were enjoyed as 
retainers, merely to prevent their appearing on the other side. 

While counsel thus performed such valuable services in the cause 
of railways, there was another class scarcely less important ; we refer 
to the witnesses. Hundreds and thousands of these were in request. 
There were plenty of people to be had, who, having nothing else 
in the world to do, for an adequate consideration couM express a 
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very decided, and of course competent, opinion in reference to a new 
line, the resources of a town in their neighbourhood, or the evils of a 
particular gradient or curve. Many there were, doubtless, who were 
honest and sincere enough; but numbers did the whole thing as 
a matter of business. And what could be easier than to give an 
opinion on such questions, and to make up for want of knowledge on 
the subject by the use of dogmatism in the statement ? 

The most amusing displays of the forensic genius of the counsel, 
and also of the engineers, who were pitted against each other, were 
made on these occasions. The engiueer who appears on behalf of 
the line extols its virtues to the skies ; while at the same time he 
declares that in an engineering point of view he cannot conceive 
that any difficulty can possibly arise in its execution. If a moun- 
tain, or a range of moimtains stands in the way, he penetrates its 
depths with^the utmost facility ; and gives so eloquent and poetical a 
description of the interests, the delight, and the ease with which the 
work can be accomplished, that the Committee almost begin to 
think that tunnel-making is a pleasing and elegant recreation, or 
that it is as easy to hammer and blast a route through whinstone 
coeval with the creation, as to thrust a red-hot poker through a keg 
of Irish butter. If a broad river opposes the course of the new Hne, 
it can quickly be spanned by a bridge ; if a valley intervenes, that 
may soon be crossed by a viaduct, which shall be as inexpensive as 
it is durable ; if a series of gradients are indispensable, such as have 
never before been attempted, he has already provided against any 
evil arising therefrom, and has, indeed, rendered them a positive 
))enefit ; for they are so planned, that the impetus gained in the 
descent of the one incline shall be more than sufficient — ^whichever way 
the train may be going — ^to enable it to ascend the other. In short, 
there never was a line having a greater accumulation of positive 
advantages, and a greater absence of everything to discourage those 
connected with it. 

The opposing engineer then rises. He gracefully expresses his 
utmost confidence in the general ability of his scientific friend, but 
he has on this occasion the misfortune to differ from him in opinion. 
He has surveyed with the greatest care the entire district to be tra- 
versed; and while he must say, the route which his friend has 
selected is, on the whole, the most judicious that could have been 
chosen, this only shows how manifestly WTong is the formation of a 
line at all, since the best is, in short, impossible. The engineering 
difficulties are extreme ; and though the scientific abilities and per- 
aeverance of his friend are eminently distinguished, yet the cost 
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which would be inevitably incurred would be absolutely ruinous to 
the shareholders, and the works, if completed, most hazardous to the 
public. How is it possible, he asks with confidence, to tunnel 
through miles of quicksands and basaltic rock, which have been 
obviously arranged by Nature in such strata as to prevent any such 
undertaking ? What engineering skiU shall be competent to cany 
an embankment over marshes, in comparison with which 

— " The great Serbonian bog, 
'Twixt Damiata and Mount Casius old, 
Where armies whole have sunk," 

sinks into utter insignificance ? How can the piers of a viaduct be 
' properly supported on a quagmire, or a cutting be made through a 
mass of floating mud ? And all this is proposed to be undertaken 
in order to unite two towns which have not two interests or com- 
modities in common, except one everlasting feud, which may be 
traced from son to sire back to the time of the "Wars of the Soses ! 
On the whole, therefore, he has been driven to the deliberate and 
conscientious conviction, — ^though upon personal grounds he should 
have greatly preferred that it had been otherwise, — that a more dan- 
gerous, impracticable, and worthless line has never been submitted to 
the consideration of Parliament. 

Now, on the evidence thus advanced, and by the aid of plenty of a 
similar kind, the five highly-respectable gentlemen of the Committee 
have to form their opinion. Cross-examiaation only makes the matter 
worse. Each witness adheres closely to his opinions and his facts, 
forcibly reminding us of the witness who stated that a horse belonging 
to one of the parties concerned was fourteen ^<?^ high, and afterwards 
having said he was fourteen hands, the counsel interfered: "You 
said fourteen feet just now," he exclaimed. " Did I ?" was the cool 
reply ; " then if I said so, I '11 stick to it ; I won't run away from 
the truth, — he was fourteen feet ! " 

So in the case we are describing. An indignant, atrabilarious 
lawyer, whose keen eyes twinkle in their deep sockets as he thinks 
he has found a point which wiU be fatal to his opponent, endeavours, 
^' with the voice of an exasperated cockatoo," to make the engineer 
contradict himself ; but that gentleman is not to be confused. He 
IS the hero of a hundred committees ; and he replies with an amiable 
tranquillity not surpassed by that which characterized the illustrious 
Sam WeUer, and he sometimes returns his answers with equally 
damaging effect. If, perchance, he should be close-pressed by a 
wary counsel, he knows that he has one safe retreat, and unmediately 
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escapes into a thicket of algebra, from which he vomits forth a^ 
furious and overwhelming volley of arguments, and terms about thb' 
reduction of the horizon, the curvature of the surface of the triangle 
in relation to the ellipticity of the earth ; azimuths and longitudes, 
sines and cosines, logarithms and chord angles, optical squares, box- 
sextants, zenith distances, equatorial axes, and terrestrial arcs, into 
which neither counsel nor members dare to follow him ; and thus 
fortified in the mysteries of his vocation, he can defend or defy the 
universe. 

Many an odd scene occurred within the walls of select committee- 
rooms. The scrip of a particular Company is running up or down, 
according to the eloquence of the learned counsel or the want of it 
on either side. Business is proceeding listlessly in the room; 
one or two members are possibly asleep ; others are chatting or 
comparing the horticultural specimens in their respective button- 
holes, while a junior counsel is examining some witness who demon- 
strates that the line may cross a particular turnpike without 
disturbing the equanimity of mind of one thistle-browsing donkey, 
or one nervous gosling. Immediately on his conclusion, a "leader" 
on the other side has elbowed his way through the crowd, and, to 
the horror of the junior, starts up, and formally announces that he 
has a proposition to make which must settle the whole question, and 
which is at the same time so advantageous to all parties, that no 
objection can possibly be urged by the other side. The Committee 
discards the flowers and other minor considerations, and listens with 
attention to the proposal ; and before it is concluded, the afirighted 
junior has despatched half-a-dozen attorney's clerks for his leader ; 
and, in reply to the query of the chairman as to what he is prepared 
to say in answer to the unanswerable suggestion, he begs permission 
to wait a few moments. 

One of the messengers has at length found the principal in the 
middle of a speech in reference to another line, the merits of which 
he is advocating. He has, perhaps, just stated, that he shall now 
proceed to demonstrate the necessity of the line in favour of which 
he is engaged, when a mysterious whisper reaches his ear, and, with- 
out the alteration of a muscle of his countenance, he adds, " But the 
case is so clear, that it would be altogether a work of supererogation 
to proceed with it ; and I shall therefore leave the witnesses in the 
hands of my learned friend, Serjeant So-and-so, and beg permission 
of the Committee to withdraw for a few miuutes." Away he goes, 
and arrives just in time to save his jimior from going oft' into a fit 
of apoplexy; and having received from him certain instructions, he 
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pours forth a torrent of declamation against the aforesaid unanswer- 
able proposition, tiU his presence is required elsewhere. 

Or perhaps some junior, who is " rising," and wishes to come off 
in a style that shall attract the attention and approval of solicitors, 
has been intrusted with the case, and delivers himself of a speech 
which he has been elaborately preparing during the preceding month, 
and, dressed in wig and gown, has recited, on three several occasions, 
to his admiring sisters, to say nothing of private rehearsals which he 
has had for his own pecidiar advantage. Of this class of speeches, 
a description, not excessively over-coloured, was given by a writer in 
Blackwood's Magazine, in 1845 : — "I swear to you. Bogle," he says, 
"that no later than a week ago, I listened to such a picture of Glas- 
gow and the Clyde, from the lips of a gentleman eminent alike i^ law 
and letters, as would have thrown a diorama of Damascus into the 
shade. He had it all, sir, — ^from the orchards of Clydesdale to the 
banks of Bothwell ; the pastoral slopes of Kuglen, and the emerald 
solitudes of the Q-reen. The river flowed down towards the sea in 
translucent waves of crystal. Erom the parapets of the bridge you 
watched the salmon cleaving their way upwards in vivid lines of 
light. J^ever did Phoebus beam upon a lovelier object than the fiur 
suburb of the Gorbals, as seen from the Broomielaw, reposing upon 
its shadow in perfect stillness. Then came the forest of masts, the 
activity of the dockyards, and 

* The impress of shipwrights, whose hard toil 
Doth scarce divide the Sunday from the week.' 

!Further down, the ^dllas of the merchant-princes burst upon your 
view, each of them a perfect Sirmio; then Port Glasgow, half 
spanned by the arch of a dissolving rainbow ; Dumbarton, grand and 
solemn, as became the death-place of the Bruce ; Ben Lomond, with 
its hoary head swathed in impenetrable clpuds ; and lo ! the ocean 
and the isles. Not a Glasgow man in the committee-room but 
yearned with love and admiration towards the gifted speaker, who 
certainly did make out a case for the Queen of the West, such as no 
matter-of-fact person could possibly have believed. And all this 
was done by merely substituting a Claude Lorraine glass for our 
ordinary dingy atmosphere. The outline was most correct and 
graphic ; but the secret lay in the handling and distribution of the 
colours. I shall not wonder if the whole Committee, clerk included, 
come down this autumn to catch a glimpse of that terrestrial 
paradise." 
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WHile the arguments and evidence have thus been advanced 
within the committee-rooms, great efforts have been made " out of 
doors" by the friends of the Bill. "Witnesses have been collected 
wherever they could be useftd, and without regard to expense. If 
possible, the landowners whose estates the line will traverse have 
been induced to concur in the scheme, and to signify their assent 
and consent thereto before the honourable and select Committee. 
Merchants, manufacturers, and tradesmen have been brought from 
the towns through which it is intended that the line should pass, to 
express their opinion in its favour. Objectors to the railroad are 
conciliated, to effect which all practicable means are rendered avail- 
able, if they are men of note or influence. The system of " buying 
off" opposition has, indeed, been carried on to a prodigious extent. 
When landowners have been asked by the Company whether they 
approved or not the general design of the proposed railway, they 
have frequently answered in the negative, although they have openly 
avowed their anxiety that the railway should be formed, as it would 
not only be a matter of great personal convenience to them, but that 
they hoped to gain a "good picking" from it; and they have ad- 
mitted, that their sole object in thus opposing the line was to obtain 
from the Company a larger sum of money for their land. Of the 
style in which opposition was carried on in the committee-rooms, 
some illustrations may be given : — 

Often a proprietor, who owned perhaps half an acre, was brought 
forward by those who were interested in opposing the measure, and 
counsel, agents, and witnesses were supplied him, without regard to 
expense, till every means had been exhausted of thus producing, 
through him, an adverse feeliug in regard to the project. Some one 
else was then advanced for the same purpose ; and though it was 
known to every one in the committee-room that these were only the 
agents of a rival line or interest, yet on the same day the same ques- 
tions were raised, the same arguments enforced, the same sort of 
evidence given, to show that all railways were injurious, in perhaps 
twenty different rooms. 

One noble lord had an estate near a proposed line of railway, and 
on this estate was a beautiful mansion. NaturaDy averse to the 
desecration of his home and its neighbourhood, he gave his most 
uncompromising opposition to the Bill, and found, in the Committees 
of both Houses, sympathizing listeners. Little did it aid the pro- 
jectors that they urged that the line did not pass within six miles of 
that princely domain ; that the high road was much closer to his 
dwelling ; and that, as the spot nearest the house would be passed 
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by means of a tunnel, no unsightliness would arise. But no ; no 
worldly consideration affected the decision of the^ proprietor ; and, 
arguments failing, it was found that an appeal must be made to other 
means. His opposition was ultimately bought off for twenty-eight 
thousand pounds, to be paid when the railway reached his neigh- 
bourhood. Time wore on, funds became scarce, and the Company 
found that it would be best to stop short at a particular portion of 
their line, long before they reached the estate of the noble lord who 
had so violently opposed their Bill, and whose aid they felt them- 
selves sure of obtaining for their second Bill, by which they sought 
to be released from the obligation of constructing the line which had 
been so obnoxious to him. "What was their surprise at finding. this 
very man their chief opponent, and then fresh means had to be adojvted 
of silencing his objections ! : 

Other instances may be given. A line had to be brought near to 
the property of a certain member of Parliament. It threatened no 
injury to the estate, either by affecting its appearance or its intrinsic 
worth ; and, on the other hand, it afforded him a cheap, convenient, 
and expeditious means of communication with the metropolis. But 
the proprietor, being a legislator, had power at head-quarters, and 
by his influence he nearly turned the line of railway aside ; and this 
deviation would have cost the projectors the sum of sixti/ thousand 
pounds. Now it so happened that the house of this honourable 
member, who had thus insisted on such costly deference to his pecu- 
liar feelings respecting his property, was afflicted with the dry rot, 
and threatened every hour to fall upon the head of its owner. To 
pull down and rebuild it, would require the sum of thirti/ thousand 
pounds. The idea of a compromise, beneficial to both parties, sug- 
gested itself. If the Bailway Company rebuilt the house, or paid 
£30,000 to the owner of the estate, and were allowed to pursue their 
original line, it was clear that they would be £30,000 the richer, as 
the enforced deviation would cost £60,000 ; and, on the other hand, 
the owner of the estate would obtain a secure house, or receive 
£30,000 in money. The proposed bargain was struck, and £30,000 
was paid by the Company. " How can you live in that house," said 
some friend to him afterwards, " with the railroad coming so near ?" 
" Had it not done so," was the reply, " I could not have lived in it 
at all."* 

One rather original character sold some land to the London and 
Birmingham Company, and was loud and long in his outcries for 
compensation, expatiating on the damages which the formatioDL of 

* Fraser's Magazine. 
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the line would inevitably bring to his property. His complaints 
were only stopped by the payment of his demands. A few months 
afterwards, a little additional land was required from the same 
individual, when he actually demanded a much larger price for the new 
land than was given him before ; and, on surprise being expressed 
at the charge for that which he had declared would inevitably be 
greatly deteriorated in value from the proximity of the railway, he 
coolly replied : " Oh, I made a mistake then, in thinking the railway 
would injure my property ; it has increased its value, and of course you 
must pay me an increased price for it." Thus it is that in dealing 
with individuals, men have distinct ideas of justice ; while in dealing 
with the abstraction called a railway proprietar}^, many seem to 
think themselves entitled to overreach and to cheat without either 
restraint or dishonesty. 

On one occasion, a trial occurred in which an eminent land-valuer 
was put into the witness-box to swell the amount of damages, and 
he proceeded to expatiate on the injury committed by railroads in 
general, and especially by the one in question, in cutting wp the 
properties they invaded. When he had finished the delivery of this 
weighty piece of evidence, the counsel for the Company put a news- 
paper into his hand, and asked him whether he had not inserted a 
certain advertisement therein. The fact was undeniable, and on 
being read aloud, it proved to be a declaration by the land-valuer 
himself, that the approach of the railway which he had come there to 
oppose, would prove exceedingly beneficial to some property in its 
immediate vicinity, then on sale. 

An illustration of the difierence between the exorbitant demands 
made by parties for- compensation, and the real value of the property, 
may be mentioned. The first claim made by the Directors of the 
Grlasgow Lunatic Asylum on the Edinburgh and Glasgow railway is 
stated to have been no less than £44,000. Before the trial came on, 
this sum was reduced to £10,000 ; the amount awarded by the jury 
was £873. 

The opposition thus made, whether feigned or real, it was always 
advisable to remove ; and the money paid for this purpose, though os- 
tensibly in the purchase of the ground, has been on many occasions im- 
mense. Sums of £35,000, £40,000, £60,000, £100,000, and £120,000, 
have thus been paid; while various ingenious plans have been adopted 
of removing the opposition of influential men. An honourable member 
is said to have received £30,000 to withdraw his opposition to a BiU 
before the House ; and " not far off the celebrated year 1845, a lady 
of title, so gossips talk, asked a certain nobleman to support a certain 
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Bill, stating that, if he did, she had the authority of the secretary of 
a great Company to inform him that fifty shares in a certain railway, 
then at a considerable premium, would be at his disposal. This, of 
course, is no bribery; but we wonder whether it explains the reason 
of some people having so many friends in parliament."* Exceptions 
there have been — we hope there have been many — ^to this spirit of 
self-aggrandizement. It was of such that Sir Bobert Peel spoke, 
when, on turning the first sod of the Trent Valley line, he said to its 
Directors: — "I assure them that there are many persons in this 
neighbourhood who have not scrupled to sacrifice private feeling and 
comfort, by consenting to their land being appropriated to the Trent 
Valley Eailway. They have given that consent from a 'conyictiMi 
that this undertaking was one conducive to the public benefit,. fgNJl 
that considerations of private interest should not obstruct the g^fli; 
one of the public good. But they have given their consent also in 
the confidence that this is not one of the ephemeral schemes pro- 
posed for mere gambling speculations, or from mere cupidity of gam. 
They have given their consent in the confidence and belief that the 
Directors of this railroad are men influenced by the honourable ambi- 
tion of conferring a public benefit on the district with which they 
are immediately connected, and that they look for reward, not so 
much to immediate pecuniary gain, as to the grateful acknowledg- 
ments of their fellow-citizens for a service rendered to them. On 
these grounds there has been accorded a willing assent to the passage 
of the railway through this locality." 

One pleasing circumstance, however, highly honourable to the 
gentleman concerned, must not be omitted. The late Mr. Labou- 
chere had made an agreement with the Eastern Counties Company 
for a passage through his estate, near Chelmsford, for the price of 
^35,000 : his son and successor, the Bight Honourable Henry La- 
bouchere, finding that the property was not deteriorated to the 
anticipated extent, voluntarily returned £15,000. 

The cost of purchasing land, and for compensation, has been stated 
by Mr. Laiag, in a paper appended to the evidence given by him 
before a Select ParL'amentary Committee on Railways, as follows : — 

Newcastle and Carlisle iUdlway ^2,200 per mile. 

Grand Junction 3000 „ 

South Western 4000 „ 

Manchester andLeeds 6150 „ 

London and Birmingham, and Great Western .... C300 „ 

while, on three other Hues, the expenditure has averaged £14,000 per 

* Herapath's Journal. 




BUYING OFF OPPOSITION. 89 

mile ! Mr. Laing estimated that the positive waste of capital which 
had been incurred in this country, under the head of land and com- 
pensation, amounted to more than two millions and a half sterling, — 
a sum which has been immensely augmented since that return was 
made. 

The practice of buyiug off opposition has not been confined to the 
proprietors of land. We learn from one of the Parliamentary Beports, 
that in a certaru district, a pen and ink warfare between two rival 
Companies ran so high, and was, at least on one side, rewarded with 
such Buceess, that the friends of the older of the two projected lines 
thought it expedient to enter into treaty with their literary opponent, 
audits editor very soon retired on a fortune. It is also asserted, 
<m good authority, that in a midland county, the facts and arguments 
(rfan editor were wielded with such vigour, that the opposing Company 
fonnd it necessary to adopt extraordinary means on the occasion. 
Bribes were offered, but refused ; an opposition paper was started, 
but its conductors quailed before the energy of their opponent, and 
it produced little effect; every 'scheme that ingenuity could devise, 
and money carry out, was attempted, but they successively and 
utterly failed. At length a Director hit on a truly Machiavelian 
plan — he was introduced to the proprietor of the journal, whom he 
cautiously informed that he wished to risk a few thousands in 
newspaper property, and actually induced his unconscious victim to 
sell the property, unknown to the editor. When the bargain was 
concluded, the plot was discovered; but it was then too late, and the 
wily Director took possession of the copyright of the paper, and the 
printing-office, on behalf of the Company. The services of the editor, 
however, were not to be bought, he refused to barter away his inde- 
pendence, and retired, taking with him the respect of both friends and 
enemies. 

At length the arguments and witnesses before the Parliamentary 
Committees, in reference to our ideal line, are concluded on both 
sides ; and, after due deliberation, a decision has to be made. It 
would be unreasonable to expect that this should always be in 
accordance with wisdom ; it is indisputable that in some instances 
grievous and irreparable errors have been conunitted. In the 
cage of the Brighton line, of the three brought before the Com- 
mittee, we are assured that the most expensive, the worst, and the 
shortest only by a trifling distance, was selected. One route was 
proposed, which, passing through a natural gap in the hills, avoided 
the necessity of tunneling, and the enormous outlay and per- 
manent inconvenience consequent thereon. This line was dis- 
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countenanced, and the present long-tuniieled and costly one had 
the preference.* 

Several weeks have perhaps been occupied in the production of the 
evidence ; it is now printed, and stitched together in the form of a 
blue book, and is accompanied by the Eeport of the Committee, and 
by addenda, appendices, and other documents intended to throw 
light on the subject. During the session of 1844, between forty 
and fifty of these Committees sat, heard evidence, and issued five 
and forty blue books, with their equally blue satellites ; while the 
number in later years has been greatly increased. The moderate 
estimate of twelve hundred and fifty pages each for those of 1844 will 
give no fewer than sixty thousand folio printed pages, as one of the 
results of a year of railway enterprise. 

At length, the decision of the Committee on a particular !Bailway 
Bill has been made, and is about to be announced. On the doors of 
the room being opened, it is entered by a dusky avalanche of counsel, 
solicitors, shareholders, speculators, brokers, and idlers, who collect 
along and in front of the barrier, where the mass is condensed into 
a hot, anxious, and impatient conglomerate, the ingredients of which 
endure a sort of felo ds se in petto for some two or three apparently 
never-ending hours : or perhaps, on the conclusion of the evidence 
and the speeches, they are made to wait in the lobby till the selected 
senators have made up their minds as to the propriety of passing or 
rejecting the Bill. Some are pale with anxiety and alarm, some are 
flushed with excitement, while the counsel look on with comparative 
indifference — for they have done their work and received their fees. 
"Whispers begin to circulate that the -Committee-men are two to 
two, and that the chairman, who has the casting vote, is unable to 
make up his mind. But at length the tinkling of a bell breaks in 
upon the buzz of conversation, a fresh thrill of anxiety rushes through 
the minds of the friends and foes of the new project, for now the 
fate of the line is to be determined : the Committee comes horn 
its retirement by a side door into the waiting-room, and, headed by 
the chairman, communicates the decision of the learned members. 
Profound, intense silence reigns as he announces the verdict that he 
is instructed to state that " the Committee having heard evidence, are 
of opinion that the preamble of the Bill has, or has not, been proved, 
and they intend to report ^cordingly." A buzz, and a rush to the 
door follows, and perhaps a cheer arises from the victors. On the 
occasion of a favourable decision being given on the London and 
York line, which was fought inch by inch through the Committees of 

* Herapath. 
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both Houses with speeM acnmonj and perseverance, the mcHnent 
that it was pronounced, stentorian lungs shouted, "Bravo! hurra!" 
which was accompanied by the stamping of feet and umbrellas, arid 
was followed by a general fight for the door, at which a fearful 
struggle took place. The confusion was complete, and after repeated 
demands for "Order,'* which were utterly ineffectual, the chairman 
could only give expression to his indignation by declaring that the 
conduct of those present was " exceedingly indecent.'* 

The announcement thus made has sometimes been rendered avail- 
able by parties interested in the line. One darts away, perhaps by 
special means he has provided for the purpose, and succeeds in 
selling or buying on' Change a lot of shares, during the five minutes 
that intervene before the arrival of the inteUigence; and is thus 
enabled, at the expense of others, to save himself from the loss he 
would otherwise have incurred, or to make a handsome profit on the 
strength of his early infonnation. 

Of the labour, intellectual and physical, to which honourable 
members were exposed in these interminable discussions, the reader 
will already have gained some idea. Flesh and blood might well 
rerolt at the task. WhUe the attention and strength of the members 
of the Legislature were thus absorbed, how would it be possible for 
them to enter with vigour on the great public questions of the day! 
It has been well remarked, that if after three days' patient hearing 
of the witnesses and lawyers on some of these conflicting interests, a 
Committee-man has one tangible idea floating in his head, he must 
be either an Alcibiades or a Bavins — a heaven-bqm genius, or the 
mere incarnation of a fool ! 

The authority of the Legislature thus obtained empowers the Com- 
pany to take possession of a width of land of sixty-six feet, exclusive 
of that required for giving the necessary inclinations to the sides of 
cuttings or embankments, jl^^ dispute arises between the Company 
and a landowner on the quea^n of compensation, an arbitrator is 
appointed by each, to whose d^sion the case is referred, while some- 
times the matter is brought before a jury. The sums claimed for 
land have been so exorbitant, that arbitere-Wftfe often given less than 
a quarter of the amount demanded, and, in one case, only a fiftieth 
part was awarded. The cost of land can seldom be exactly estimated; 
and, in the construction of the London and Birmingham Eailway, 
this item was more than double the anticipated amount. 

The requirements of the Government on railways are enforced 
under the supervision of a department of the Board of Trade, consist- 
ing of an Inspector General, who has previously been an officer of 
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Her Majesty's corps of engineers, and two Civil Superintendents. 
No new lines can be opened without the previous examination, and 
certificate of approval, of the Inspecto^ who is responsible for the 
capability of the works to fulfil the duty to be required of them. 
All accidents must be reported to this department of the Board of 
Trade within forty-eight hours of their occurrence ; and it has au- 
thority to sanction alterations for dangerous crossings,— for aUowing 
the Company to appropriate land, in order to increase the safety of 
travelling by diminishing curves, or by other means, — ^for joining 
new lines to those already completed, — and to arbitrate on several 
matters which, under various enactments, are placed vdthin their 
jurisdiction. 

The dimensions to which Railway Acts sometimes extend, are enor- 
mous; they having, on many occasions, i occupied from one to two 
himdred folio pages. It has been suggested that the cost incurred 
might be easily diminished by the enactment of a Greneral [Railway 
Bill, which would render unnecessary the repetition of items which 
have now to be specified in each separate Act. 

The expenditure incurred in procuring legislative authority to 
construct railways has been, in many cases, scarcely credible. While 
the Parliamentary, surveying, and engineering costs of the Kendal 
and Windermere Company amounted to little more than two per 
cent, on the total outlay of the railway, we are assured that the 
Parliamentary costs of the — 

Brighton Kailway averaged £i,S06 per mile. 

Manchester and Birmingham 5,190 „ 

Blackwall 14,414 „ 

The Brighton line had to contend with three or four other Companies 
during two successive Sessions, and when the Bill was before the 
Committee, the expense of counsel and witnesses was stated at £1000 
daily, extending over fifty days. The London and Birmingham line 
escaped much of this cost by coming earlier into the field ; but the 
Parliamentary and surveyors' expenses even then amounted to £72,000, 
which must be regarded as a reproach on the system of legislation 
which thus permits impediments to be thrown in the way of woiis 
of great and acknowledged usefuluess. It is also affirmed that "the 
solicitor's bill of South Eastern Railway contained ten thousand 
folios, occupied twelve months in taxation before the Master, and 
amounted to £240,000." One Company had to fight so hard for 
their Bill, that they found, when at length they reached the last 
stage — ^that of receiving the Royal assent — ^that their preliminary 
undertakings had cost nearly half a million of money, — ^a sum which 
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had been expended in merely acquiring the privilege of making a 
railway, and the interest of which has now to be paid by the passen- 
gers and goods that travel thereon. Without opposition, the same 
Bill would have been passed into an Act at a cost not worth mention- 
ing, in comparison with the real expenditure. 

The waste of capital, directly and indirectly, in the formation of 
railways, has been estimated at not less than £12,000,000, apart from 
the loss which has been incurred in the support of unsuccessful Bills 
and the maintenance of unsuccessful opposition. This sum would 
have been sufficient to construct a railway six. hundred miles long, 
at the rate of £20,000 a mile ; while the interest which has to be 
paid by the public in the increased cost of existing lines, amounts, 
at five per cent., to £600,000. Of the cost of projects which were 
ultimately unsuccessftd, a single illustration may be given. In the 
celebrated battle of the Stone and E-ugby Railway, the inquiry con- 
tinued during sixty-six sitting-days, from February to August 1839, 
and, having been renewed in the following year, the Bill was finally, 
defeated at an expense to its promoters of £146,000. 

Much as it is to be regretted that costs so enormous have been 
incurred in the construction of railways, yet it must be admitted 
that, in many instances, the Companies are less to be blamed than 
to be pitied, as the victims of systematic and determined extortion. 
Some lines might be pointed out in which as much of economy has 
been observed as could be well anticipated, when the novelty and 
costliness of the enterprise are regarded. In favourable situations, 
English lines have been made at the rate of £10,000 per nule ; and, 
in 1845, between one and two hundred miles of railway were con- 
structed at not more than this expenditure. One of these, the North- 
ampton and Peterborough Branch, of about forty-seven miles in 
length was constructed at a cost of £429,409 ; and the York and 
Scarborough, of forty-two miles, was made at an average of d26000 
per mile. The Dundee and Arbroath cost £8,600 a mile, but, in un- 
fovourable localities, railways have required more than £50,000 ; yet 
Mr. Lecount has computed that a line eighty nules.in length, which 
would cost £960,000, or £12,000 a mile— which is far below the 
average — would require the following trafficker da^, from each end, 
to pay the annexed dividends : — 



Tons of Goods. 


Passengers. 


Dividend. 


75 


or 


120 


i per cent. 


100 


or 


160 


1 „ 


125 


or 


200 


u » 


200 


or 


320 


44 „ 
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The total eipense per mile of some of the English ridlways wa 
follows :— 

North Weetern dilfili 

Sonlh Eastern 41,il2 

Eastern Coanties lO^a 

Great WesWm 18,870 

M»nche»t«- and SLeffleld 66,318 

BrigbtoD eS,98I 

Hancheslei and Uinniugliam (11,031 

Hani^hester aud Leeds 61,988 

Crojdon 80,100 

Dock and Birmingluuii JimctJon 100,000 

BlackwaJl , 806,001) 

Greenwich - '. 270,000 

Omitting the three lines last mentioned, which_ it would not 
right to include in computing the average, the expense of the 
mainder is about £56,915 per mile. 

If the reader now feels any lurking"' ambition to be coneemei 
the construction of a railway, he wDl be in some measure prepi 
for the emergencies of Parliamentary strife, and tho demands 1 
will be made at once on his patience and his purse, in the proaecu 
of Mb design ! 
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ommencemtnl of a Railway — CeremoDj of tmning the First Sod — The Ceremony — 
IJommenoement ot the Bedford and Bletchlej Line by the Dachesa of Bedford- 
Difficulties ID the Cenatruction of Hiulways — Bnogling of Directors — The Stepney 
Ko-J unction — CalciilationB of Engineers — Contniotine — Gradients — Theoretical and 
Practical Coasideralione— Great Ascents attained by Bleans of Oradieots— lUuatiu 
lions— UudalatinR Hailvays — Coucentiation of Gradients— The Great Wealem Bail 
H-ay venia the Sonth Western— Advantages of Undolating liailways — Inchni^s— A 
Chase — Curves — Objections to Curves — EiTeols of Curves — Lajine of the Hails in 
Curres- IllQstrationB— Actual Commenocment ot the WorlsB— GnUetf— The Cutting 
— Tapping Spiings — "Running" — Considerations to be regaiiled — Angle of Eeposf 
— Illustrations — Kemarkahle Cuttings — A Northern Cutting — The Haslingden 
Cutting— Bliaworth Cutting— Tring Cutting— Bushey Cutting- Slips in Cuttings- 
Kew Cross Cutting— Slopes of Cuttings. 

^fy^^^x 11^ actual commencement of a great im- 
*^=^^^j dertakiiig is always regarded with especial 
j^^interest i nor is the feeling unnatural or 
_ unreaaonable. There is an intangibility 
\\'^ about tlie progress of a work, howeyer 
'important, tiiat prevents our pointing to any 
' particular portion as more worthy of note than 
another ; and though its completion may ex- 
cite feelings of gratiilatJon, and the placing of 
e key-flfone ia licwed as " the conaummatibn devoutly 
; wished;" yet the beginning of an important 
work, — whether it he the ibimding of an alma-houae, 
the inauguration of a Lord Mayor, or the turning of the 
first Bod of a railway, — is usually and appropriately 
celebrated with public eelat. The custom, too, is time-honoured. 
The ancient kings of the East performed the ceremony of ploughing 
the first land or Bowing the first corn in each year ; and it was con- 
sidered to be sound policy, as presentmg a laudable example in the 
promotion of agricultural pursuits ; and the Emperor of China still 
preserves this relic of patriarchal times. When the early Bomans 
performed the ceremony of throwing a spear into the adjoining field 
of a neighbouring territorj-, — or, at a later period, into the ager 
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hostilis, — ^there could be no intrinsic merit in, or advantage from, the 
act ; but it was regarded as not unworthy of their comparatively 
advanced age. 

Thus is it, in our own time, with the railway. The noble and the 
peasant, the philosopher and the schoolboy, the poet and the plough- 
man, consider "the raising of the first sod" of a new line as an 
occasion of interest. And though some may have capacity or inclina- 
tion to look only to the personal benefits which may, perhaps, accrue 
from the undertaking ; others will ponder the great interests which 
are involved, and rejoice that they have lived to witness an era in 
which science and art have lent such aids to the prosperity and hap- 
piness of the family of man. 

On the occasion of the commencement of a railway by these intro- 
ductory ceremonies, there is usually an assemblage of the people of 
the neighbourhood, and of navvies "in their best," bearing gay ban- 
ners and flags with appropriate inscriptions. A lively scene is com- 
monly presented. A marquee, for the accommodation of the Directors 
and the visitors specially invited, occupies the ground in the imme- 
diate vicinity; and in due time appear the leading gentry of the 
county and neighbourhood, in their carriages, on horseback, or on 
foot. A procession is sometimes made, accompanied by a good band 
of music ; and the company then form into a circle around the spot 
at which the first sod is to be raised. The chairman, of course, 
delivers an eloquent address, consisting of the popularized selections 
of the prospectus which had been issued some time before ; in which 
he informs his enlightened auditory of the advantages that the line 
will produce in the neighbourhood, and perhaps intimate, — as did 
Mr. D. Salomons, at the commencement of the Eeading, Guildford, 
and Eeigate line, — that it may attract around it a population large 
enough to claim the privilege of representation in the Commons' 
House of Parliament. 

The assistant-engineer then presents to the chairman a handsome 
spade of polished mahogany, with a silver blade, and a wheelbarrow, 
of similar materials and elegant design, is brought to the scene of 
operations. The spade is struck into the ground and the barrow 
filled, amidst the cheers of the assembly. The contents are trundled 
along a plank, and emptied at a little distance. Other influential 
gentlemen go through a similar process ; and the company then pro- 
ceeds to do honour to the occasion in the true John Bull style, of 
" having something to eat," and move off to the marquee erected on 
the grounds, where a dejeuner has been duly prepared. The navigators 
who are present, and who are to complete the work thus auspiciously 
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commenced, retire to a similar scene of operations, whete a plentiful 
supply of roast beef and plum pudding is provided. 

The commencement of the Bedford and Bletchley line was an excep- 
tion to the ordinary proceedings on such occasions, the ceremony 
having been performed by Her Grace the Duchess of Bedford. The 
illustrious duke had engaged to preside, but was suddenly siunmoned 
to the metropolis on public business ; and, to avoid delay in the pro- 
ceedings, the duchess, assisted by Lord Alford, consented to oflBciate. 
Her grace was accompanied to the ground by a number of the Railway 
Directors, and other officials, and by many members of the principal 
families in the county. A salute of cannon and a band of music 
greeted her arrival ; and the Chairman of the Compauy having made 
a few preliminary observations, handed her grace the spade, and 
requested her to do honour to the proceedings by commencing the 
works. Acknowledging the compliment, she pressed the spade into 
the earth ; and Lord Alford, having addressed the company, threw 
off fiis great coat and hat and filled the barrow, amidst the cheers of 
the bystanders. The barrow was of beautifully-grained oak, from 
the Wobum estate, and was richly ornamented with silver. His 
[ lordship then wheeled the barrow along the platform, and led the 
way to the marquee which had been erected. After several toasts 
had been drunk, the duchess entered her carriage amid the cheers of 
the people and the report of cannon, taking with her, at the request 
of the contractors, the barrow and spade with which the work had 
been performed. 

The railway Company which has been formed by the passing of 
the Act of Parliament has now to carry out the requirements of 
the statute. In attempting to do this, unforeseen difficulties have 
sometimes arisen, which have required considerable modifications of 
the original design, and have occasioned no small cost and delay. 
An illustration of this kind may be mentioned. In the "year of 
mania," the BlackwaU Directors awoke from a long slumber, and de- 
termined, like the rest of the railway world, to be doing soTnething, 
After duly considering the most advantageous spot to which they 
might make an extension, they appear to have calculated that the pro- 
fits which would accrue from the conveyance of sausages and sausage- 
makers from Epping to London would furnish a return of at least 
ten per cent. The Eastern Counties authoritiesj however, at the 
same moment seem to have had similar designs on that interesting 
locality and its more interesting trading population ; and these Com- 
panies determined to adopt the usual expedient of fighting for 
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possession. But another suggestion was offered. To stop short at 
Stratford was made the compromise of the new line, and the Act was 
obtained. But new difficulties now arose. The hard ground extended 
only as far as Bow; and the marshes where king Alfi^ed turned the course 
of the Lea had to be traversed ; and the apparition of innumerable 
bridges, culverts, and embankments, which would be required to sur- 
mount, these difficulties, appalled the projectors. The thirty-five 
miles to Epping had already dwindled to three and a-half to Strat- 
ford. And then it was resolved to stop at Bow and a line was made 
from Stepney, on brick arches, with several costly bridges, at an 
expense of £260,000 for a distance of a mile and three quarters. 

"But that was not all. When thfe 'line* was ready for opening, 
after a long incubation of engineers, surveyors, and solicitors, notice 
was given to the Eastern Counties to effect a junction with their 
rails. ' We do not need any junction,' said the wise men of the east. 
' But you must, by Act of Parliament,' retorted the sages of Fen- 
church-street. ' Ca!!nnot find it in the bond,' rejoined the eastern 
magi. * To make a Eailway from Stepney to Stratford,' says the 
deed ; ' and, moreover, where are our trains to go to at Fenchurch- 
street, a cul de sac, where, if we once get in, there will be no emerg- 
ing? Widen your line first!' And so the line remained — the 
Stepney No- Junction ! " 

So regardless were the projectors of railways during the far-famed 
mania, that a Bill was zealously promoted in Parliament, from Liver- 
pool to Leeds, which would have required cuttings and tunnels for a 
very large proportion of the entire distance ; and would, according to 
the estimate of a competent authority, have taken fifteen or twenty 
years to complete. At the head of this project was an engineer of 
eminence, who had made one of the longest railways in the country, 
and its Directors were men of high respectability. It narrowly 
escaped the sanction of the Legislature, and would probably have 
passed, had not a strong opposition to it been made by parties inte- 
rested in a competing line. 

It is now necessary for the engineer to prepare his various calcula- 
tions for the intended railway with the greatest accuracy; and 
especially that the various gradients should be most judicioualy 
arranged. The accompanying diagram represents a section of part 
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of a line which has to be reduced to something like a level. The 
gradients must accordingly be determined with reference to the 
amount of the earth-works ; for, if the line were constructed at too 
low an average level, there would be an immense superabundance of 
material, £rom the cuttings being disproportionately deep and ex- 
tensive ; while, if it were estimated too high, a large amount of soil 
would have to be conveyed, at great cost, from various places off the 
line to construct the embankment. The chief object, therefore, is to 
have*ju8t enough earth-works to remove from the cuttings as will 
form the embankments ; and just enough embankment to use up the 
material from the cuttings. The various positions, if any, in which 
it will be advisable to construct tunnels, have also to be decided, in 
connexion with the foregoing considerations ; while innumerable 
minor problems have to be solved. 

The line is now divided into lengths for construction ; and it is 
announced, by advertisements or otherwise, that the Company is pre- 
pared to receive contracts for portions, varying from a few miles to 
several scores, according to their nature, the length of the line, and 
the resources of the contractors. 

The execution of the works is seldom in the hands of the 'actual 
proprietors. Eailway Directors are usually connected with " city " 
life, unacquainted with the details of the matters over which they 
have the supreme authority ; and, though familiar with cash affairs, 
are really capable of managing only the general business of the Com- 
pany. If^ indeed, it were otherwise, they could not personally super- 
intend the works under their charge ; and hence it is found best to 
give the formation of the line to contractors who engage to complete 
the various parts at a specified cost. Contracting for railway-making 
has thus become a great business ; and some experienced and wealthy 
men will now undertake the completion of the entire works of a long 
line. Meanwhile, the chief engineer has appointed his own staff of 
agents to superintend the work as performed by the contractors. 
Over each portion of from thirty to fifty miles an experienced engineer 
is generally appointed, having assistants, who superintend from ten 
to fifteen miles each. These are again aided by inspectors of the 
earth-works, masonry, mining, and of permanent way, — each with a 
special district under his observation. The chief contractors now, 
perhaps, sub-let the different works to sub-contractors, giving the 
earth-works to one, the masonry to another, and the ballasting to a 
third ; and sometimes the sub-contractors again let out lesser portions 
to those who may be called sub sub-contractors. The last make their 
arrangements with various individuals for what are designated " little 

h2 
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jobs,'* in which are included the cartage of bricks, rails, or sleepers, 
for given distances ; and even for the hire or feed of horses. The reader 
has, doubtless, been sometimes amused at the sight of a small country 
farmer trudging along by the side of what he was pleased to designate 
" a load of iron ;*' but which was, perhaps, nothing more than a few 
chairs laid at the bottom of his cart, — a burden amply sufficient for 
the powers of the aged or poverty-stricken horse between the shafts. 
The only duty thus left to devolve upon the Directors of the line, is 
to see that the contracts undertaken by the chiefs are duly and 
properly fulfilled within the stipulated period; to ensure which, 
security has been frequently required of ten per cent, on the amount 
of the contract. The navvies to whom the earth-works are let com- 
prise three classes, — excavators, rtmners, and trenchers^ each party 
having its own ganger to direct its labours. 

It has been well exclaimed, — Happy is the nation whose annals 
are tiresome — the monotony of whose progress is unenlivened 
by conspiracies or intrigues, revolutions or battle-fielda. The same 
remark applies to railways ; and it may be truly said, — ^Happy are 
the shareholders who cannot boast of their engineering tact, — of 
overcoming great natural obstacles — of traversing deep valleys — of 
laying open the recesses of hills — or of burrowing the earth with 
tunnels. It is obviously of the first importance, in such undertakings, 
that the best discretion of engineers should be directed to the accom- 
plishment of their work with the least demand for those monuments 
of their skill, which, though interesting in themselves, are frequently 
of so costly a nature as materially to interfere with the ultimate 
prosperity of the work. 

A chief characteristic of a railway is the uniformity of surface 
which is attained by its construction. The increased efficiency of 
locomotives has, indeed, of late, permitted a much nearer approach to 
the natural form of the earth in the formation of lines than was 
before admissible ; and vast cost has been thus avoided. Since the 
traction of the wheels on a railway is so much less than on common 
roads, it follows, that, when the force of gravity is brought into 
operation by an ascending plane, this opposing force, being propor- 
tioned to the load, is much greater than on a common highway. 
Thus, in the year 1833, experiments proved that, if a locomotive 
will draw, by the adhesion of four wheels, 67*25 tons on a level, it 
will only draw, by the same adhesion, 15 21 upon an incline of one in 
100. At an inclination of one in fifty, an engine drew a load with 
difficulty ; and at one in twelve it could not move at all, — the power 
being sufficient only to cause the wheels to revolve without advancing. 
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In looking to the estimates of heights to be attained, they may at 
first sight appear small and unimportant. An elevation of a foot in 
three or four himdred does not seem very difficult to be reached; but 
when the subject is examined somewhat more closely, it assumes a 
different phase. One in a hundred, for instance, does not only mean 
one inch in a hundred, but one mile in a himdred, a ratio which may 
be more clearly apprehended ; that is to say, the traveller, in running 
a distance less than that between London and Birmingham, supposing 
the rise to be continuous, would reach a perpendicular elevation of a 
mile. In a country like this there would, of course, be no likelihood 
of any very long-continued and severe ascent, in whatever direction 
a line might be laid, unless we tried to reach Snowdon's summit by 
locomotive agency ; but still such is the proportion of ascent made to 
the distance traversed on many parts of many lines. 

The effect which the ascent of gradients has on the working of a 
line, involves many important considerations. It has been estimated 
that to mount a gradient of one in three hundred requires a tractive 
force nearly twice as great as is sufficient to move the same load at 
an equal speed along a level line ; and it has been affirmed that to 
ascend an elevation of thirty feet demands as great a power as would 
suffice to propel an equal weight along a mile of level railway. These 
computations have, however, undergone important modification, from 
the great improvements which have been made in the power and 
adaptation of our locomotives ; and engineers have been able to 
conduct lines through districts which a few years since were declared 
to be impassable. So important were these advances that, so early 
as 1845, the Eeport of the Board of Trade said, that "such gradients 
as were before thought objectionable are now adopted every day as 
a matter of course ; and as the capabilities of the locomotive have 
been enlarged, gradients of a class which would have been, a few 
years ago, altogether impracticable, have come into general use." 

The ascents made by means of a gradual inclination are sometimes 
very considerable, and when it is remembered that what is lost in 
the upward journey is, in a great measure, gained in the descent by 
trains coming from the opposite quarter, it must not be regarded as 
altogether a loss of power. Many of our readers, who have travelled 
from London on the Birmingham line, would be surprised to be in- 
formed, when they reached Tring, which is thirty-two miles from 
London, that they have ascended a perpendicular height of about 
three hundred and thirty feet since they left Euston-square, and 
that they are four hundred and twenty feet above the level of the 
sea. Many inclines too have been descended on the journey. This 
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estimate will serve as one out of very many which might be ^ven 
of the method in which, by the aid of gradients, great elevations may 
be attained. 

The gradients vary considerably, according to the nature of 
the line. Sometimes we may see on the finger-boards which are 
placed on the lines for the guidance of the engine-driver, that we 
are ascending at the rate of one in 2960, and then again we are de- 
scending at one in 100. Thus some parts of the inclined plane 
between Euston and Camden stations rise at the rates of one in sixiy- 
six and one in seventy-five; that by which the Manchester and Leeds 
Bailway is connected with the Victoria Station, at Manchester, de- 
scends at the ratio of one in fifty-nine for about 1000 yards, and one 
in forty-nine for 640 yards ;. and that by which the line from Edinburgh 
is conducted into Glasgow, has a slope of one in forty-two, for a dis- 
tance of a mile and a quiirter; yet, though, with heavy trains and 
"greasy* weather,*' an additional engine may be required, locomotives 
are exclusively employed. The Lickey incline, on the Birmingham 
and Grioucester line, furnishes conclusive evidence that a gradient of 
one ill thirty-seven and a-half, for a length of more than two miles, 
may be worked by the aid of an engine constructed for the purpose, 
without serious inconvenience to an extensive traffic; and it also 
proves that such an incline may be descended without danger by the 
force of gravity, regulated by the action of the breaks.f 

Two great principles have been recognized in the formation of the 
gradients of lines, in defence of each of which much has been urged; 
though the argument has lost not a little of its interest by the improve- 
ments in locomotives, which have enabled them to overcome greater 
diversities of gradients than were at first deemed practicable. 

It was long contended that the only proper way to lay out railways 
was, by as near an aproximation as possible to a level surface ; for 
though it involved a larger original outlay, it afforded the best means 
of satisfactorily working them when completed. On the other hand, 
it was maintained that lines formed on a series of undulations are 
equally advantageous with those that are perfectly level, because the 
impetus acquired in descending would be equivalent to that lost in 
mounting the inclines. The "undulating theory," as it may be styled, 
would, according to some, work weU if applied in the form of a series 
of severe gradients, varying from thirty to forty feet a mile ; and the 
North Union Bailway, from Parkside to Preston, has been cited in 
illustration, five miles of which out of twenty-two have gradients 
of one in a hundred, while it is worked at less expense than some 
more uniform lines. 

♦ For the rails. f Penny Cyclopaedia. 
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The London and Birmingham Eailwaj may be regarded as a model 
of the uniform system, having been constructed on the principle of 
obtaining the most perfect level for the ptirpose of economic working, 
making the amount of original outlay a secondary consideration. 
Hence the ordinary gradient on this line never exceeds one in 330, 
with the exception of the Euston and Camden incline, which was 
originally intended to bp worked by stationary engines. 

In some instances, when it is necessary to conduct a railway over 
a considerable elevation, discussion has arisen whether the rise and 
fidl should be distributed as equally as possible over the line, or 
whether the gradients should be concentrated in a few steep planes. 
The latter course was adopted on the Liverpool and Manchester 
Bailwaj. The main line has no slope exceeding one in 849, with 
the exception of two inclined planes each of about a mile and a half 
in length near Bainhill, where the ascent is one in eighty-nine and 
one in ninety-six, and where passing trains have the aid of an auxiliary 
engine. Similar means are adopted to overcome the Euston incline, 
on reaching the summit of which, at Camden, the pilot engine is 
detached and received into a siding without any stoppage of the t5rain. 
When the South Western Line was undertaken, this question had 
a thorough investigation. The project for this line was opposed in 
Parliament by the Q-reat Western Railway Company, and one of 
the grounds of opposition turned on the question of gradients. The 
Ghreat Western line was laid out so as to be almost a dead level over 
nearly one hundred and twenty miles, the only important inclination 
being arranged within a very short space, by means of two gradients, 
one of which amounts to a hundred and fifty-two feet a mile. The 
South Western, on the other hand, is characterized by long and steep 
gradients, and enormous earthworks, though it has none of the gigan- 
tic viaducts, bridges, or tunnels to be found on some lines. Lichfield 
is the summit level, being nearly four hundred feet above the termini 
at London and Southampton. One of the gradients extends from 
Lichfield tunnel, which is fifty-four miles from London, for a distance 
of seventeen miles, and is one in two hundred and fifty. It was 
indeed stated by the engineer who projected the line, in his Report 
to the Parliamentary Committee, that the aggregate of the earth- 
works would be sixteen million cubic yards — a mass of material suf- 
ficient to form a pyramid having a base of 150,000 square yards, and 
a thousand feet in height. The length and steepness of the gradient 
was principally occasioned by the extraordinary height of the ridge 
of the country which nms east and west through Hampshire near 
the middle of the line, and which it wtia necessary to traverse. 
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To overcome these variations in the surface, the line was laid out 
so as to undulate with a series of gradients, the prevailing acclivity 
of which was one in 250, or about twenty feet a mile. It was on 
the propriety of this arrangement that a great contest took place 
before a Committee of the House of Lords ; and Dr. Lardner was 
employed by the London and South Western Company to investigate, 
by such means as theory and experiment cpuld supply, the actual 
effects of such an undulating line upon the moving power. 

It was argued by the partizans of the flat gradients of the Great 
"Western, that the South Western line must be worked under dis- \ 
advantages so enormous, owing to the resistance which would be 
produced by its gradients, that it would be expedient, if not indiB- 
pensable, to avoid such gradients altogether, by taking a circidtous 
course, rendering the line longer, but thereby securing a nearly level 
line. In short, a portion of the Q-reat Western itself was to form a 
part of such circuitous route ; and thus the theory and the interests 
of the Company were made to coincide. Dr. Lardner, in reply, con- 
tended, that upon the undulating line there would be a compensating 
power in descending the acclivities, which would, to a great extent, 
balance the disadvantages in ascending them ; that in a journey to 
and jfro on such a line, the total expenditure of power would not be 
materially greater than upon a dead level ; that the average speed 
would not be much less, although, in the course of the complete 
journey it would be much more variable; that on the ascending 
gradients the engine would have to overcome a greater resistance, 
to expend more power, and to move slower, but that this loss of 
power and time would be, to a great extent, made up in the descend- 
ing gradients, where the resistance would be less considerable and 
the speed higher. This theory — for experience had not then estab- 
lished it — was fiercely attacked and ridiculed ; but it prevailed with 
Parliament, — the Bill for the South Western Company was obtained, 
the line was finally constructed, and has been worked with great 
success. 

The presence of inclines of importance on a railway always requires 
the adoption of special precautions on the part of the engine-men 
and guards of trains. In their descent, care must be constantly 
taken to have complete control over them by having the breaks well 
screwed up, so that, by a single turn of the handle they may be 
forcibly applied. The engine-man, however, must not place too much 
reliance on the assistance he may obtain from the breaks, but keep 
the train perfectly under his command by shutting off the steam at 
a sufficiently early period. It is recommended that engines or trains 
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should not descend steep inclines at a greater rate than about thirty 
miles an hour, except under special circumstances ; and with heavy 
tndns even this speed should not be attained. The usual pace down 
inclines of one in eighty to one in a hundred, was long stated at 
from twenty to thirty miles an hour, with a proportionate diminu- 
tion of the speed according to the increased angle of the gradient ; 
but the improvements in locomotion have modified this estimate. At 
the Euston incline the speed is usually not more than ten miles an 
hour, and at the Edgehill tunnel, Liverpool, it is less than half that 
amount. 

In the ascent of steep inclines, it is sometimes necessary that a 
train should be divided into two parts ; and special precautions have 
then to be adopted to prevent delay or accident. Q-reat care must 
be exercised, that the last portion is not allowed to run down the 
incline after it is uncoupled from the remainder. On one occasion an 
accident of this kind occurred, which would have been attended with 
serious consequences, had not great activity and promptitude been 
displayed by the officers of the Company. Some wagons had been 
detached from a train, and were left standing on an incline without 
the breaks having been applied. The result was, that they set off by 
the force of their own gravity ; and though they at first proceeded 
slowly, their speed soon augmented, and they ran down the gradient 
at a rate of about twenty miles an hour. The station-master being 
informed of the circumstance, mounted an engine that was at hand, 
and, accompanied by a driver, stoker, and porter, started off at fuU 
speed in pursuit of the fugitives. They advanced a considerable 
distance before the run-aways could be seen ; but, having at length 
overtaken them, the porter proceeded roimd to the front of the 
locomotive and succeeded in hooking it to the wagons. The engine 
was then reversed, and the trucks stopped and brought back in 
safety. Had they proceeded much further, it is probable that they 
would have run on to another line, and must then have encountered 
an express train which was due from the opposite direction. 

The degree of curvature that may be given to a railway, in order 
that it may thread its course through or over the hills, valleys, 
ravines, morasses, parks, and houses that lie in its route, is a matter 
of great importance. In some cases curves have been made danger- 
ously or most inconveniently small, so that it has been found necessary 
to employ extraordinary precautions in passing them ; while, in 
other instances, they have been unnecessarily extended ; — and it was 
only costly experience that could at length determine that "happy 
medium." 
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Considerable curves on a main line are always objectionable. This 
partly arises firom the construction of railway carriages, in which, 
for purposes of security, it is found necessary to fix the wheels to the 
axles, so as to allow the latter to reyolve ; and the whole being fitted 
so as to be rigidly square in all its proportions, such vehicles are 
essentially adapted for rectilinear motion. A railway-carriage may 
therefore be said to move in a groove, or in what is equivalent to 
one ; and, without some violence to the principle of its formation, or 
some strain upon its structure, it is capable of moving only in a 
straight and direct course. If it has to change its direction, it must 
be through a curve, which bends so slowly and gradually that the 
part of it occupied at any moment by the carriage shall not sensibfy 
differ from a straight line. Hence, it is obviously important that 
curves should be few ; and a judicious enginner will so adjust his 
line that those which are inevitable may be of a sufficient sweep; 
and it was long considered imadvisable to make them of less than a 
mile radius ; but this estimate has of late been very materially altered. 

When the railway system was first projected, great apprehensjona 
were entertained, not only of the resistance which might be produced 
by curves, but of the danger of passing over them with considerabk 
speed; and Standing Orders were adopted in Parliament, which 
required that all curves having a less radius than a mile should be 
the subject of special inquiry. In the course of investigations made 
by Dr. Lardner, in 1838, he had occasion incidentally to observe the 
effect of curves upon the resistance ; and he found it to be almost 
infinitely less than had been previously supposed. Curves, having 
a radius of three-quarters, or even half a mile, did not produce the 
slightest augmentation of resistance at any speed which the trains 
attained ; and, from observations and experiments which have been 
made on American railways, where curves of short radius are very 
common, there is Httle doubt but that the effect, as ascribed to them, 
both as to resistance and danger, has been greatly exaggerated. 

It is usual, in the construction of curves upon railways, to lay 
down the outer rail at a somewhat higher elevation than the inner ; 
the effect of which is to make the carriage lean slightly inwards, so 
that its weight has a tendency to resist the centrifugal force attending 
the curvilinear motion. An animal spontaneously assumes such a 
position when moving in a circle ; and it will be observed, that the 
body in such motion will lean inwards, according to the velocity of 
the motion and the smallness of the circle. The precise elevation of 
the outer rail must depend upon the radius of the curve, and the 
average velocity of trains passing over it. If it be raised too much, 
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the carriage will have an undue pressure on the inner rail ; and if 
too little elevation be allowed, the pressure wiU be too great on the 
outer rail. The adaptation cannot, from the circumstances of the 
ease, be absolutely true ; but it may be approximated nearly enough 
for all practical purposes. 

Experience has, in many instances, led to the adopticm of curves 
of much smaller dimensions than were formerly allowed. On the 
Newcastle and Carlisle line there is a succession of curves, the radii 
of which are very small ;* and though some of these are found on 
steep inclines, yet the line is worked with economy and safety. On 
the Manchester and Leeds railway are two curves of 220 yards 
radios, distant from any station, and in a gradient of one in eighty- 
two, over which the trains have run with security and speed for several 
jears. It is, however, necessary for the engine-drivers to adopt the 
precaution of shutting off the steam on approaching these spots. 
Some curvatures, on the other hand, have been found to occasion so 
moch inconvenience by the smallness of their radius that they have 
beea altered ; and thus, on the Lancashire and Yorkshire line, at 
Charleston, the radius of several has been increased from 660 to 
2000 feet. 

The route of the railway being now in every respect determined, — 
the deviations, if any, that are permitted by Parliament being ar- 
ranged, — the work let to the contractors-in-chief, and xmderlet to 
subordinates, — ^the navvies being collected at the various portions ot 
tfie line where the " earth-works *' have to be made, — and the various 
offidais being prepared to superintend their several departments o£ 
labour — the undertaking commences in earnest. 

For the successful completion of a work like this, it is indispensable 
that it should be prosecuted in the most systematic manner ; and the 
men are accordingly employed where they can act with the best 
effect. Those portions of the line which intervene between cuttings 
and embankments are first levelled, and rails are laid down ; so that 
the material from the one may be conveyed to form the other, — 
provision being made, if circumstances permit, that the laden wagons 
should run by their own velocity down to the embankment ; and that 
only empty ones shall have to be drawn back by means of horses. 

A few scores of navvies may now be seen on the face of the hill 
through which the cutting is to pass ; or perhaps bodies of men are 
at work at each side, between the rows of posts and rails which indi- 
cate the route of the intended railway. The upper surface of earth 
ii carted away, it may be, by a neighbouring farmer, who receives it 

• Eight chains. 
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in return for some favour he has conferred on the contractors ; and 
soon the hill is laid open, and a " gullet *' excavated. This term is 
applied to a cutting made just sufficiently large to receive a row of 
the wagons which are to bear away the earth; and into this the 
tramway is continued. By the aid of the gullet the wagons can be 
brought close alongside the material to be moved, and a couple of 
men being set at work on each, the soil is deposited in them with an 
ease and celerity far surpassing that which would be required had 
each spadeful to be conveyed even for the distance of a few yards. 
Meanwhile, as the stiiff* is removed by the workmen on either hand, 
the guUet is continued into the hill by those a-head, while lumps are 
showered into the wagons on all sides. "When these are filled, they 
are secured together in a train, and, if the inclination of the ground 
permit, it runs down by its own velocity, being regulated by a break- 
man, who stands on the last wagon, and who appUes his feet to a 
lever when he wishes the train to be stopped. His duty, however, 
is anything but pleasant, for, what with the roughness of the roads, 
and the action of the springless vehicle on which he rides, the shakiDg 
he receives in his journey seems sufficient to reduce eveiy joint in 
his body to a most unsatisfactory condition of laxity. On reaching 
his journey's end he consigns the laden trucks to the embankment 
men, and assists in driving the horses which have been brought down 
to convey the empty trucks back. 

In the interim a fresh supply of empty wagons has been brought into 
the cutting, and the men are now jGQling these as they did the others. 
"When a large number of navvies are employed, the trains of wagons 
are very numerous, but care is usually taken that the limited room 
they are obliged to occupy shall not occasion one to retard another. 
Various sets of rails, according as is most convenient for the work, 
are laid in different directions; but these arrangements are dependent 
on circumstances to which our space will not permit us to make 
further aUusion. 

A number of other considerations have also to be regarded accord- 
ing to the exigencies of the particular case. In the formation ot 
cuttings, springs are frequently tapped which discharge large quan- 
tities of water, and which must be conveyed away by means of drains; 
and provision has also to be made that the "vested interestB*' of 
neighbouring proprietors are uninjured. Sometimes too, if rainy 
weather arise, large quantities of water unexpectedly gush from the 
sides of cuttings, and this has to be turned into temporary channels 
till permanent drains are constructed for its reception. The ezcaya- 
tors are usually paid according to the number of loads that are filled, 
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though this necessarily depends very materially on the nature of the 
»il. 

Wben the stuff lia.a been removed, and the gullet begins to lay 
reasonable claims to the appellation of a cutting, the rails are moved 




BO aa to bring the 'wagons immediately alongside the wall of earth on 
either h&nd, and thus two trains ma.y be filled at the same time, and 
>(terwarda united. Meanwhile bwrowa laden with earth are trundled 
from all diirections and the contents overturned into the trucks. 
Bunt, aa they are called, are also made by laying planks up the sides 
of the cutting, on which barrows may be wheeled. The running is 
performed by stout young men, round the waist of each of whom is 
B strong belt, fastened to which is a rope running up the side of the 
cutting, and turning on a wheel at the top, whilst to the other 
extremity a horse is attached. The barrow being laden by men 
appointed for that purpose, a signal is given to the driver, who leads 
the horse quickly out a given distance into the field, and thus the 
man is drawn up the acclivity ; the contents of the barrow are 
emptied, and the horse being led back the rope is slackened, and the 
man runs down the plank again, drawing the empty barrow after 



110 OUa IBOB BOASB. 

This practice of winning, though common, ia dangCTOus, for tiie 
man rather hangs to than supporta the' harrow, which ia at once 
rendered unmanageable hy any irregularity in the motion of the horse. 
If he finds himself unable to control it, he endeaTours, by a sudden jei^ 
to raise himself erect ; then throwing the harrow over one side of the 
board or " run," he swiugs himself round and runs back to the 
bottom. Should both fall on the same aide, there is great risk of die 
barrow with its contents falling on him before he can eacspe. 
Although there were from thirty to forty horse-runs in the Tring 
cutting, which was made in this way, and they were constantlyworking 
during many months, and nearly all the labourers were precipitated 
down the slopes several times ; yet from continual practice, such was 
their sure-footedness, that only one fetal accident occurred, A 
moving platform was invented by the engineer to supersede the 
necessity of thaa perilling life and limb, but the men, considering it 
deaigned to diminish their labour and wages, broke it. The accom- 
panying cut gives a vivid delineation of the procesa ; and when we ■; 
see the angle at which the ascending stages are laid, it will be -J 
imagined that it is not an easy thing for the workmen to n ' ' ' 
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their "centre of gravity within the base" without considerable 
experience and coobiess of head. 

K in the formation of a cutting, more earth is excavated from it 
K , than is required for the formation of the neighbouring embankments, 
it becomes necessary to lay the surplus materials on a piece of land 
adjoining the line, which is called "putting it to spoil." "Where, on 
the other hand, there is an excess of embanking or deficiency of 
excavation, it is sometimes necessary to make a cutting out of other 
land, which is designated side-cutting, for the express purpose of 
completing the embankment. In both these cases the expense of 
forming the road is increased to the extent of what is required for the 
accomplishment of these superfluous operations. There are, however, 
exceptions. Cases sometimes occur where the distance between the 
cutting and the embankment is such, that the expense oi conveying 
the earth from one part of the line to the other is greyer than the 
cost of making a side-cutting from which to form the embankment; 
and it may be better to deposit the earth from the cutting which ought 
to have formed the embankment upon waste ground alongside, or of 
putting it to spoil. These are considerations which are to be left to 
the judgment of the engineer, and are entirely questions of compara- 
tive expense between the one mode and the other. 

The cutting being at length reduced to something like its intended 
proportions, the various arrangements of brick and timber work 
required for' drainage and other purposes are made ; while great 
expense is sometimes unavoidably incurred in giving to the sides of 
the catting the inclination which is necessary for their stability, an 
adequate knowledge of which can only be acquired by considerable 
experience in this department of science. 

The importance of avoiding the trouble, danger, and cost of acci- 
dents from slips in cuttings is obvious; and much laborious and 
patient investigation has been given to the subject. The degree of 
the inclination required by the sides of cuttings or embankments 
depends on the nature of the strata of which they are composed. All 
materials have a certain position at wliich they will rest, which is deno- 
minated the angle of repose, and in the strata through which railway 
cottixigs are made, and from which embankments are usually formed, 
the slopes of the sides are usually about a foot and a half horizontal 
to one foot vertical, and from this they vary to two feet horizontal to 
one vertical. Chalk has usuall}'^ great stability. This is illustrated in 
the town of Dover, a considerable portion of which lies beneath a high 
range of chalk cliffs, and yet has long been perfectly secure. On the 
other hand, it is sometimes very insecure and thin. In the well-known 
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Merstham cutting on the Brighton line, which passes through strati- 
fied chalk, the sides of which are nearly perpendicular, there is a 
constant falling away of pieces which renders the attendance of 
watchers hy night and day indispensahle. This is especially the case 
in frosty weather, when the jutting pieces begin to give way, and 
after a while many of them come tumbling down. Their rattling 
and crumbling, however, give notice to the workmen that they may 
prepare to remove the fragments, and thus they are enabled to pro- 
vide against accident to passing trains. 

When cuttings are formed through rocky strata, no considerable 
inclination is required, as is seen in the case of the stone cutting 
which forms so interesting a feature of the London and Birmingham 
line between the Wolverton and Blisworth stations. The OHve 
Mount cutting, on the Liverpool and Manchester Railway, is in some 
parts more than a hundred feet deep. It is indeed a ravine cut in 
the solid rock, and 480,000 cubic yards of stone were removed in iti \ 
excavation. In such instances tunnelling would generally be leai-j 
expensive, but in this case the material was required for the fonni 
of an embankment in the vicinity. So small is the sacrifice of 
and the amount of superflous material necessary to be removed wMli 
there is no angle of repose, that cuttings through clay, gravel, or otbilf^ 
loose substances are nearly as expensive as those made in the solid 
rock. 

Other materials require different degrees of inclination to gift 
them the desired stability. Thus the London clay has been made to 
stand at one to one, and has slipped at one to three, its firmness 
depending greatly on its dryness when cut through, or, in the case of 
embankments, when it is tipped. If it contains much water, it is 
peculiarly difficult to manage ; and in the cutting which eictends for 
some distance between the Euston and Camden stations, the clay is 
only retained in its position by walls seven bricks in thickness at 
the foundation, and three at the top ; they are twenty feet in height. 
They are also curved inwards to give them additional security. The 
walls by themselves, however, were insufficient to sustain the pres? 
sure ; and it was found necessary to support them by no fewer than 
forty-four massive iron beams, which stretch across over head, and 
provide a counterpoising lateral pressure. 

Another illustration of the difficulties which have occurred in work- 
ing the London clay may also be mentioned. In the formation of a 
cutting on the Birmingham Bailway at Highgate, near what is now 
called the Archway-road, a gullet had been formed and a temporary 
tramway laid down. Excessive wetness set in, but the works were 
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oontinued with persevering energy, when one morning the treacherous 
material gave way, the gullet was filled up, and the labour of weeks, 
estimated at a cost of £800, was destroyed by an accident which 
could not have been anticipated. Sometimes the work is made 
secure with comparative ease. Thus, in all the excavations on the 
Newcastle and Carlisle line, through a district sixty-two miles in 
length, the slopes are made at one and a half to one, and they have 
been found to stand well. The sand cutting through the Cowran 
Hills, on that line, is 110 feet deep, and it is interspersed in some 
places with thia layers of clay, and yet it has remained firm with a 
slope of one and a half to one. 

Embankments are generally made with the same slope as that of 
the excavations ; and it is presumed, that with whatever slope the 
excavation will stand, the embankment formed of the material from 
snch excavation will be similar. In some of these cases ho small 
trial has been made of the ingenuity of the engineer ; and it may be 
tegarded as a general rule, that where the land can be procured at 
ai^tiiing like a fair price, ample width should be allowed both to 
Mnbankments and cuttings. 

Further illustrations of the difficulties of these works may be 
given. In the formation of a cutting on one of the railways in the 
north of England, it was estimated that about 50,000 cubic yards ol 
earth would have to be removed. The computation was unexpectedly 
diown to be fallacious. It appeared that the soft earth was sup- 
ported by a seam of shale, which was no sooner severed than a mass 
of earth slipped down into the railway, which required the removal 
of no less than 500,000 cubic yards of material. In the construction 
of another cutting, it was found on the surface of the rock through 
which it passed, that there lay a stratum of about twenty feet of 
day, of so slippery a nature, that for a considerable time, despite every 
precaution, it flowed into the cutting "like porridge;" and the 
only remedy that could be devised was to remove the stratum 
to a considerable distance, terminating it by a slope at a very flat 
angle. 

The HasHngden Cutting, on the East Lancashire line, was probably 
one of the most difficult works of the kind which have been imder- 
taken. ^Nearly half a million yards of peat, gravel, and sand were 
removed from it, and it had to be cut through a bog-hole, the 
material of which, being saturated with water, sometimes came in 
{aster than it could be removed. The peat was here twenty feet or 
more in thickness; and some idea may be fonned of the eflbrt 
required to overcome the difficulty, when it is stated, that in the 

I 
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summer of 1848 all the earth which two locomotiveB and their trsins 
of wagons could bring to the spot during three months was emptied 
into it without obtaining a foundation. The obstacle was at lengtb 
surmounted by the Company's engineer, Mr. Perriiig, who eunlc 
large maases of stone at the required points, which, forcing away 
the peat, served as a solid basis over which the line could pass. 

The Blisworth Cutting was a great undertaking. It passes throogli 
limestone and clay, and upwards of 1,000,000 cubic yards of etx& 
had to be removed in its formation, about a third of whici vat 
limestone, of a texture nearly as hard as flint. More than 800 
stonemasons, miner*, labourers, and boys were at work at this spot, 
directed by eiperierced engineers, and aided by horse and steam- 
power, with " all appliances and means to boot." In efFectingthe 
work, 3000 barrels of gunpowder are stated to have bt;en employed 
in blastihg. The cost of the work waa about a quarter of a millionof 
pounds sterling. JHl 

The largest cutting on the London and Birmingham, line ig'i^H 
Tring. It passes through chalk without flint for nearly two inilei 
and a half, and is crossed by three bridges of three areliea, besides a 
smaller bridge. Its average depth is forty feet, in some parts aa much 
as sixty, and 1,400,000 cubic yards of chalk were removed in it« 
esc ivation. 

The difSculties, connected with cuttings do not, however, alwajra 
terminate when they are first completed. In many instances thear 
sides have stood securely for weeks, months, or years after they were 
constructed, and have afterwM-da loosened and fallen. The accident h*^ 
usually arisen from the accumulation of water behind them, c 
the imperfect drainage of the adjoining lands. This water, 
on the top of the embankment, disturbs it, by the moisture andfl 
pressure; and the alternate expansion and contraction of the sup( 
strata by the summer's heat and the winter's cold, occasion a geaa( 
movement towards the opening left by the cutting, that being tbi 
direction of the least resistance. In one instance, a large quantity 
of iron pyrites and carbonate of lime mingled together and caused ■ 
mutual decomposition, which induced the formation of rayatalliaed 
sulphate of lime. This led to the expansion of the bank: water 
percolated through the clay strata on which it rested, and the sta- 
bility of the whole mass was impaired. In wet weather, too, springa 
arise where they have not been espected, and sometimes saturate 
the entire bank without being observed. In the Bushcy Cutting, oQ 
the London and Birmingham line, several springs have for a long 
f ime forced their way from within ; and when the writer visited 
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the spot in the summer, the ground was soft and marshy. In some 
caaes it has been found necessary to make open drains, running in a 
di&gODoI manner, across the slope, to carry off the water to a drain on 
either aide the bottom of the cutting. In others, instead of the 
dopes being uniformly flat, they have been made to assume a curve, 
having the most inclination at the bottom, where there is the great- 
est presBure, uid the least inclination at the top, where the weight 
is comparatively small. The thorough drainage of cuttings of mag- 
nitude is of great importance, and improved methods have been 
niggested by which this may be accomplished by means of gravel 
counterfort and bending, which have been found very usefiil. 




In the winter of 1841 and 1842, some land-slips took place in the 
New Cross Cutting of the Croydon line, which sufficiently illustrate 
the importance of their prevention. Tbc cutting is eighty feet deep 
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in the liighest part, and in the autumn about 50,000 cabic yards of 
earth suddenly gave way from the western slope, and overwhelmed 
the line of railway immediately after the passing of a train, 
covering both lines of rails to a depth of nearly 12 feet and for 
a length of 360 feet. Other slips subsequently occurred at the same 
spot as well as at the eastern slope, and upwards of 250,000 cubic 
yards of earth had to be removed. The works were carried on witb- 
out intermission both by day and night, but it required three months 1 
before the trains could proceed as before. j 

On all the modem railways the slopes are covered with a layer ot 1 
soil, which is procured from the base of the embankments, or from r 
the top of the cuttings, and this is spread over the £ace of the slope 
about six inches in thickness, or as thick as the amount of soil frmn t 
those places will yield. It is of great importance to the secvrity «f 
the slopes, that the soil should be laid on as soon as pdaBflble after \ 
the excavation is made, or the embankment is cQnadidaifeeJ^ ttkt Aak • 
it should be either sown with grass or clovei; or b|IJk a ^tdfir to 
have a turf upon it before the slopes are affected by tSh ieHmmot^- 
weather. By attending to these considerations, sk^es yn!^' 
stand where, under other circumstances, from the actitii. f£ fls^ 
weather, they would crumble away. 
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Coleraine Railway— EmbankmenU— The Tip— Forraaiion of an Embankment-- 
DiaappKBranca of an Embankment- Embanking acroaa Marshea— Embankment 
DT^r the Stratford Manhea on the Eastern Counties Line— Embankment at Ashlon- 
Embankment at Morden Cur, near Darlington- Embankment acrosB Chat Mobs— 
Zitraardiaarj niScultiee of the Undertaking — Process of Draining and Siilidifying 
Hmhea- Embankment on the Londonderrj and Coleraine Bsilwaj— A Baked Em- 
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Vsnies — ChUdr«n of Names — Samuel Uorton Peto, the MarvisB* Friend. 

N the ever-varying exigenciee wbicli 
arise in the formation of a railwayi 
abundant opportunitiea are afforded 
^M^ for testing the akill and experience 
of the engineer. An illustration 
f this is furnished in the case of 
■ the South Eastern line, which is 
worthy of special consideration. 
Towards the west, ia the direction 
of Folkestone, the line of sea-face 
is termiiiated by Abbot's Cliff, and 
to the east, adjoining Dover, by 
the well-knoWn Shakspeare's Cliff. These hills are separated from 
the main heighte by a narrow valley, ascending from which they 
slope upwards by gentle courses to their escaipmeot, which presents 
to the ocean a maiestic front of about five miles in eitent, and an 
average height of 350 feet. This front is nearly perpendicular, but 
is varied by occasional bold projections, which divide the beach at 
thefr base into corresponding spaces. One of these protruding rocks 
was the Bound Down Chff: it rose to the height of 375 feet above 
the level of the aea, being the highest point of the celebrated range 
of chalk cliffi which runs from FolkeBtone to Dover. How, then, was 
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e for the railway to be made in a direct line to Sliakapeare's 
Cliff? To tunnel it was impossible, if euch a word is found in the 
vocabulary of the engineer of the present day ; to dig it down vovdd 
have occasioned a delay of twelve months, and an expense of 
£10,000. The engineer of the line, Mr. William Cubitt, conceived a 
method of accomplishing the desired work, although the obstacle to 
be removed was nothing less than a mass of chalk rock, 300 feet in 
length, but of still greater height, and averaging 70 feet in thicknen. 
This was by the csploaioa of 19,000 pounds of gunpowder, and by the 
aid of galvanism . 




At the time appointed for the blasting, a number of distinguished 
visitors reached the i;)own8, and joined the Directors and the scien- 
tific corps, at a commodious pavilion erected near the edge of iiiB 
clifl; at a diatance of about a quarter of a mile from the point of 
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explosion. When the arrangements were completed, and the spec- 
tators assembled, curiosity was at its height, and the most strange 
sad fearful speculations were entertained by the people assembled 
as to the possible contingencies which might arise. " What," said 
Professor Sedgwick — " what if there should be a concealed fissure — a 
blinded chasm — in the cliff behind us ? A smart vibration might 
throw it open." " What then ?" inquired a ghastly querist. "We 
shall be swallowed up!" muttered one in response; while another 
sighed, "We shall be swallowed downT* Still the fascination was 
irresistible, and though many were uneasy, and wished to be gone, 
no one withdrew. After a long suspense of half-an-hour the dis- 
charge of half-a-dozen blasts on the face of Abbot's Cliff occasioned a 
great sensation. When two o'clock arrived, the time appointed 
for the explosion, the interest which pervaded the multitude became 
most intense. The " choughs and crows that winged the mid- way 
air " were distinctly heard amidst the profound calm that prevailed. 
The signal which announced it to be fifteen minutes before firing 
kaving been given, all the other flags were hoisted. The air was still, 
the sea was calm, and the murmuring surges gently laved the cliff's 
knge base. A quarter of an hour now passed, and a shell with a 
Hghted fusee was thrown over the cliff, from which it bounded to 
the beach, where it burst with an astounding report, followed by 
echoes from the hills, which had the effect of sharp fusillades of 
musketry. The flags were then hauled down, and at length the 
"one minute before firing" arrived. The excitement of the people 
was now painfully intense, while their courage was put to its severest 
teat. "Now! now!" shouted the eager multitude, and a dull, 
muffled, booming sound was heard, accompanied for a moment by 
a heavy jolting movement of the earth, which caused the knees 
to smite. The wires had been fired. In an instant the bottom 
of the cliff appeared to dissolve, and to form by its melting ele- 
ments a hurried sea-borne stream. The superincumbent mass, to 
the extent of about five hundred feet, was then observed to separate 
from the main land, and as the dissolution of its base was accom- 
plished it gradually dank to the beach. In two minutes its dis- 
persion was complete. The huge voUeys of ejected chalk, as they 
swelled the lava-Jike stream, appeared to roll inwards upon them- 
selves, crushing their integral blocks, and then to return to the 
Biirface in smaller and coalescing forms. The mass seemed to 
ferment under the influence of an unseen, but uncontrollable power. 
There was no roaring explosion, no bursting out of fire, and, what is 
very remarkable, not a single wreath of smoke ; for the mighty agent 
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had done its work tinder an amount of pressure which abnost 
matched its energies : the pent-up fires were restrained in their 
intensity till all smoke was consumed. A million tons of weight and 
a million tons of cohesion held them in check. When the turf at the 
top of the cliff was launched to the level of the heach, the stream of 
debris extended a distance of 1200 feet, and covered a space of more 
than fifteen acres ! 

The moment the headlong course of the chalk had ceased, and the 
* ^opes of the spectators were realised, a simultaneous cry arose oi 
" Three cheers for the engineer!" and William Cuhitt was honoured 
with a hearty huzza from the lips of a grateful people. An era in 
the history of engineering had passed ; a precedent had heen estab- 
lished, the results of which none could anticipate. It had been 
demonstrated that the most powerful and mysterious agency in 
nature was under computable regulations, and in no small degree 
under the control of science. The congratulations thus re-echoed 
were borne to the gloom of the battery-house, and at once dissipated 
the apprehensions of the operators ; for so slight was the noise and 
the shock, that the impression made on their minds was that tli0 
experiment had failed, for their situation prevented their witnessing 
the result. The ruins of the Eound Down Cliff may now be ob- 
served stretching towards the sea at the mouth of the Shakspeare 
tunnel. "Nothing," says Sir John Herschel, "can place in a more 
signal light the exactness of calculation which could enable the 
eminent engineer by whom the whole arrangements are understood 
to have been made, so completely to task to its utmost every pound 
of power employed as to exhaust its whole effort in useful work- 
leaving no superfluous power to be wasted in the production of 
useless uproar or mischievous dispersion, and thus saving at a blow 
not less than £7000 to the railway Company !" 

A similar blasting, on a small scale, was made on the Lon- 
donderry and Coleraine line. It having been found necessary to 
hurry on the works, it was determined to throw a hill into the sea, 
through which a tunnel had been commenced. This took place in 
June, 1846. A heading or gallery was formed in the rock &om the 
side of the cliff, fifty feet in length, at the end of which a shaft was 
sunk, for twenty-two feet, to the level of the railway, and again 
another gallery was made at the bottom, running at right angles to 
the first, and further iuto the rock. At the end of this was placed 
2400 pounds of powder, and the earth was well fiUed in, the wires fiir 
the passage of the electric fluid being carefully arranged. The smaller 
charge of 600 pounds was then placed higher up in the rock. On the 
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explosion being made, the bottom of the mass was seen to faeave 
outwards for a moment, trembling with the force eierted on it, and 
then, cracking into a thousand fisBurcs, it rolled into the sea below. 
The amount of material removed waa upwarda of 30,000 tons. The 
contractors afterwards entertained 500 ladies and gentlemen in one 
rf the tunnels, which had been tastefully fitted up as a banqueting- 
Toom, and lighted by a row of magnificent chandeliers, bearing 350 
candles, and by 1200 variegated lamps. 




When the level of a railway has to be raised above the natural 
lor&ce of the ground, it is usuaUy done by the formation of a 
mound of earth with sloping sides, which bears the line at its 
nimmit, and is caUed an embankment. The material of which this 
is formed is generally obtained from some neighbounng cutting ; — the 
engineer, in laying out the railway, having so arranged that the 
embankments shall be adequately suppbed from thence. If there be 
not enough from tJicae lources, it is procured from an excavation 
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made as nearly as is practicable at the point at'which it is required. 
This is called a "side-cutting," and is usually formed in a hill, so 
that the material may not have to be raised to a level with the line. 
The distance along which this is conveyed from the cutting to the 
point at which it has to be deposited is called "the lead;" and 
where a very long and low embankment occurs, it may happen that 
tibe expense of "drawing" the "stuff" would be so great, as to 
iender it cheaper to form it from a side-cutting. These considera- 
tions, however, can only be determined by the circumstances of the 
particular case, with special reference to the price of land and labour. 

The material is conveyed along the lead by different means. If 
possible, as has been mentioned, the loaded wagons are made to 
run down the tram-road, by their own gravity, to the . embankment. 
In some instances, each load has to be drawn along the lead by 
horses, while in other cases this duty is performed by engines, which 
are conveyed to the scene of operations on what is called a " drug." 
To convey so weighty and cumbrous an affair as a locomotive along a 
common road, is not a trifling matter, especially if the distance it has 
to travel be considerable, and many hills intervene. Comparatiyely 
light engines are usually employed for these purposes, but the 
mounting of them on the drugs, the conveyance of them from place 
to place on the route, and the "launching" of the iron monster at 
last, are incidents by no means devoid of interest. Then may the 
old turnpike-road be seen invaded by a team of sixteen or eighteen 
contractors' horses, each pair under the guidance of an appointed 
driver; while the gleaming brass-work, the black funnel, and the 
metal ribs of the engine, form a striking contrast to the rural beauty, 
simplicity, and tranquillity which are so characteristic of our land- 
scape scenery. 

In the formation of an embankment, it is of much importance that 
it should be constructed with great firmness, and with due considera- 
tion of the nature of the material of which it is composed, and the 
probable weight which it is destined to support. It must also be of 
sufficient width, including the "allowance for settling;" for it is 
usually both difficult and dangerous to make any subsequent 
additions to embankments, in consequence of their liability to slip. 

As most of our readers have probably witnessed the operation of 
tipping, by which the contents of the loaded wagons are discharged 
in the formation of an embankment, a brief allusion to the process 
wiU here suffice. An embankment is sometimes commenced from 
two directions, which at last unite in the middle, the material being 
furnished from cuttings at the different sides. A train of wagons 



being brought on to the pait ab-eady finished, preparations are made 
to empty them. A tram-road has already been formed to the edge of 
the embankment^ and at its extreme verge a stout piece of timber is 
secured, to prevent the wagons being precipitated over it when their 
contents are discharged. One of the trucks is then detached irom 
the train, and being brought within a few hundred yards of the end 
of the embankment, the horse that draws it is made to quicken his 
speed, and then to trot and gallop, so as to give the required impetus 
to his load. The uninitiated observer fancies at the moment that 
both horse and driver must be killed, or hurled over the embank- 
ment ; but when they have approached very near to the edge, the 
driver loosens the horse from the wagon, gives him a signal which 
he has been taught to obey, and both leap aside at the same instant, 
with the greatest celerity ; while the wagon rushes on by the speed 
it has acquired, till it is suddenly stopped at the end of the embank- 
ment by the piece of timber : the shock mAkes the hinder part to 
tip up, and the load is discharged in the manner shown in the 
Engraving. The horse is immediately brought up again, hooked on, 




the truck rights itself, and is drawn away to form part of the empty 
train which will soon return to the cutting. If the works of the 
railway are proceeding with moderate rapidity, two lines of rails, and 
two or three sets of wagons, horses, and men, are at work at the 
itame time. Should the material thus discharged not be in exactly 
the required position, the spades of the navvies do the rest before it 
is allowed to settle. Great care is of course necessary that the 
elevation of the embankment be rightly adjusted ; and tlua is aided 
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by the erection of posts at intervals along the line, which are fitted 
with cross pieces to indicate the exact height which is to be pre- 
served. 

When the general outline of the embankinent has thus been given, 
it is trimmed so as to have the required uniformity of appearance. 
If there are hollows to be filled up after the settling, the material is 
brought from the parings at the top, or wherever there may be a 
redundancy. This is conveyed to the spot where it may be wanted, in 
little three- wheeled carts, the contents of which are tipped over the 
side, and then spread with the spade. 

The faces of both cuttings and embankments are affcer^^-ards covered 
with soil to the depth of about a foot, and the grass which springs up 
gives it a further security against slips. It has been proposed to 
plant these slopes with larches, which, it is thought, would furnish a 
supply of sleepers from time to time, and also return a profit from 
the thinnings, which might be sold for poles ; while some have advo- 
cated the growth of hops on the lines in the south of England. It 
is, however, important that the ventilation of the road should not be 
impaired, and Companies have been content to let out the grass on 
their embankments which are of sufficient slope for hay-ground. 

As an illustration of the unexpected difficulties that sometimes arise 
in the prosecution of great engineering works, it may be mentioned, 
that on one occasion an embankment was observed graduaUy to sink 
without any apparent cause, and at length the adjoining fields began 
to rise, the superincumbent mass having penetrated some less solid 
stratum below, and by expanding at its base, had elevated, without 
otherwise disturbing, the adjoining surface. It was also asserted, 
though we wiU not venture to endorse the evidence, that an embank- 
ment which had been constructed on a railway in North America^ 
suddenly disappeared from view, and was found to have sunk in six^ 
feet of water. The cause of this was ascribed to the fact that an 
extensive lake had in the course of ages been covered with various 
deposits, which at length formed a soil of sufficient stability to 
withstand the operations of agriculture without giving way; but 
being oppressed by the weight of so extraordinary a contrivance as a 
railway embankment, it declined to be thus burdened, and deposited 
its load beneath its waters. 

The embankment of the Eastern Coimties line which crosses the 
Stratford Marshes has a peculiarity which is worthy of notice. In 
order to facilitate its construction, by enabling the workmen to tip 
more wagons than usual in a given time, Mr. Braithwaite constructed 
a kind of scaffolding or stage in advance of the end of the embank- 
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ment ; and by leaving some of the timber framework of the scaffold- 
ing in the earth of the embankment, it is so bound together as to 
enable it to stand against the action of the heavy floods to which the 
valley of the Lea is subject, far better than if it had been constructed 
in the ordinary way. 

Other difficulties have arisen in the formation of embankments 
across marshy districts, which are very curious. Thus it was found 
that in the completion of one at Ashton, the materials disappeared 
as fast as they were deposited, owing to the unsound state of the 
valley at the base ; and the surrounding surface outside the railway 
actually burst, in consequence of the enormous pressure, and a culvert 
near the spot was completely destroyed. The power of a culvert to 
sustain an embankment fifty feet in height may be supposed to be 
great ; but its construction upon a soft foundation is a task upon 
which no engineer, however cautious and skilful, can calculate with 
certainty. 

Nor is it only in the formation, but in the working of lines across 
marshes, that accidents have arisen. Of this an illustration was 
given in the case of a portion of the Newcastle and Darlington line, 
which traverses a spot called Morden Carr, about eight miles north 
of Darlington. The soil consists of peat, and is of great depth, 
being considered the remains of a primaeval forest ; while, from its 
low position, compared with the surrounding hilly country, it has in 
winter presented the appearance of an immense lake. At such 
periods the line has been completely overflowed, and sometimes to 
such a depth as almost to extinguish the engine flres. On one 
occasion, a portion, to the extent of between fifty and sixty yards, 
gave way, and it was found necessary to transfer the passengers 
and luggage across the obstruction, to other trains. Meanwhile, 
a great number of workmen were collected to repair the injury, but 
the continuance of incessant rain reduced the ground to such a 
state, that as ballast was laid upon the depressed part, the additional 
weight only caused a further sinking, and rendered the whole 
attempt abortive. TJnder these circumstances a temporary way had 
to be constructed, which avoided the marshes, and united the sound 
portions of the line, and it was with great difficulty that the line 
was restored to a condition for safe and efficient working. 

Various other illustrations may be furnished of the obstacles 
which have arisen in the formation of railways over marshy ground. 
One of the most important of these was the traversing of Chat 
Moss by the Liverpool and Manchester line. This spot was indeed 
nothing less than '* a huge bog," of soft or flowing moss, stretching 
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over an area of twelve square miles, a large portion of which was 
from twenty to forty feet in depth, and estimated to contain at least 
sixty million tons of vegetable matter, of so pulpy a nature that 
cattle could not walk on it, and in many parts a piece of iron sank 
into it by its own weight. It vnll readily be imagined that to 
traverse this place with an embankment and a secure road, was no 
small undertaking ; and when the railway was under discuasion, an 
eminent opposing engineer declared ''that no man in his Benses 
would attempt a railway over Chat Moss;'* and he affirmed that it 
would cost not less than £227,000. This "impracticable" under- 
taking was ultimately and most successfully completed at an expense 
of £40,000, by means to which we may briefly advert. 

In order to deprive the moss of some of its water, its drainage 
was commenced, and an embankment raised of about twenty feet above 
the natural level of the eastern border. The weight of this mass 
pressed down the moss, and many thousand cubic yards gradually 
disappeared beneath the surface ; but the work was at length com- 
pleted. An embankment was then formed on the western side, 
nearly a mile in length, and fourteen to twenty feet in hieight, having 
an inclination of rather less than forty-five degrees; and this was 
found to give it the greatest security. 

There is another moss of considerably less extent over which the 
railway had to pass, and which, at one end, was terminated by an 
extensive cutting of clay and gravel. As an embankment of four 
feet high had to be formed over it, the materials from the excavation 
were used for this purpose. The moss was about twenty feet deep, 
and it was soon found that, as the materials were successively laid 
upon it, the whole mass gradually sank; and when the embankment was 
finished, although the actual level of the railway was only four or five 
feet above the original surface, the quantity of the earth deposited 
would have made on ordinary ground an embankment twenty- 
four or twenty-five feet high. With such materials, therefore, as 
clay and gravel, it would have been impracticable to have formed an 
embankment over Chat Moss, for the quantity required and the 
expense involved would have been enormous. Mr. Stephenson 
accordingly laid drains on each side of the line, and also lateral ones, 
where necessary, to carry off the water. By these means a certain 
depth of moss on the top was partially consolidated, and formed a 
layer or surface of dry moss, of considerable tenacity; upon this 
hurdles nine feet long and four broad, and wickered with heath, were 
laid down transversely. In many places only one layer of hurdles 
was required ; but where the moss was very soft, two were used. 
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Upon this about two feet of gravel or ballast was placed to form the 
permanent road ; and wooden sleepers, stretching across each line of 
road, were employed, on which the rails were laid. The stability of 
the road depended, therefore, upon the tenacity of the materials, 
supported by the buoyancy of the moss. When we consider the 
area of base thus firmly bound together, and the support which even 
BO spongy a substance as the moss must give to so extensive a plat- 
form, it was natural to suppose that the impression made upon 
a large area, by the pressure of so inconsiderable a proportion of the 
whole weight as that of a train of carriages, must be very slight 
indeed ; and experience has fully proved the stability of the road.* 

It is worthy of remark, that the late Mr. Roscoe expended large 
sums in attempting to drain the very morass now traversed by the 
railway ; but, after enormous outlay, the undertaking was found to be 
unprofitable. It is at present, however, in the highest state of cul- 
tivation, and has produced some of the largest turnip crops in 
England. This extraordinary change partly arises from the facilities 
which have been afforded by the railway fdr obtaining cheap supplies 
of soil, and by its giving easy access to a good market for the produce. 

These are not the only instances of successful undertakings of 
this kind, for the South Devon Eailway traverses the once imfathom- 
able swamp of Cockwood. 

A remarkable embankment has been raised on the Londonderry and 
Coleraine Railway. It not only serves the ordinary purpose of such 
a work, but it acts as an embankment to reclaim 22,000 acres 
from the sea, at Lough Foyle. This is a large lough on the northern 
coast of Ireland, covering an area of about 60,000 acres, in which 
the tide did not usually rise more than six feet, while at low water a 
large part of it was perfectly dry, exposing an expanse of rich 
alluvial deposit. Of the reclaimed land, 12,000 acres are set apart to 
cover the expenditure of the railway, and these have been gradually 
inclosed and sold. 

Difficulties have sometimes arisen in the construction of rail- 
way works against which no provision could have been made. The 
Wolverhampton Embankment had been almost completed, when it 
was observed to display certain unaccountable volcanic indications. 
It first began to smoke, and then became exceedingly hot, while a 
slow, smouldering flame might at night be seen to rise from it. The 
people in the neighbourhood were filled with alarm : by some it was 
confidently affirmed that the embankment would certainly blow up ; 
and one old lady reminded her friends of the opinion she had 
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uniformly entertained during the progress of the railway — ^that " the 
devil was at the bottom of it!" The embankment having for Bome 
time carried on this freak of spontaneous combustion, and having 
burned the sleepers, at last exhausted itself ; and it was found that 
the phenomenon had been occasioned by a large quantity of sulphuret 
of iron, or pyrites, contained in the earth. 

The earth- works of a railway, as the cuttings, levellings, and em- 
bankments are denominated, are frequently enormous. In lines 
which traverse comparatively even districts of the country, they are 
smaU. and unimportant; but in others the case 'is very different. 
According to the estimate laid before the Parliamentary Committee 
by the engineer of the South Western Railway, it was computed that 
the aggregate amount of earth-work would be about 16,000,000 cubic 
yards, which give an average of 200,000 cubic yards a mile. Almost 
every portion of the London and Birmingham line consists of em- 
bankments or cuttings; so that by the original section the latter 
were estimated at about 12,000,000, and the embankments at more 
than 10,000,000 cubic yards. 

Mr. Lecount has made some interesting calculations, illustratiye of 
the labour involved in the formation of the earth-works of the London 
and Birmingham Railway. On its completion, he aBirmed that it 
was the greatest public work ever executed either in ancient or 
modern times. " K we estimate its importance," he says, " by the 
labour alone which has been expended on it, perhaps the great 
Chinese waU might compete with it ; but when we consider the great 
outlay of capital which it has required, the great and varied talents 
which have been in a constant state of requisition during the whole 
of its progress, together with the unprecedented engineering diffi- 
culties, which we are happy to say are now overcome, the gigantic 
work of the Chinese sinks wholly into the shade." 

He proceeds to institute an ingenious comparison between that 
railway and the great Pyramid of Egypt, in order to illustrate the 
magnitude of the undertaking : — " After making the necessary allow- 
ances for the foundations, galleries, &c., and reducing the whole to 
one imiform denomination, it will be found that the labour expended 
on the great Pyramid was equivalent to lifting 15,733,000,000 cubic 
feet of stone one foot high. This labour was performed, according to 
Diodorus Siculus, by 300,000 men; according to Herodotus, by 
100,000 men ; and it required for its execution twenty years. If we 
reduce in the same manner to one common denomination, the labour 
expended in constructing the London and Birmingham Railway, 
the result is 25,000,000,000 cubic feet of material (reduced to the 
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same weight as that used in constructing the Pyramid) lifted one 
foot high, or 9,267,000,000 cubic feet more than were lifted one foot 
high in the construction of the Pyramid ; yet this immense under- 
taking has been performed by about twenty thousand men, in less 
than five years. 

" Prom tiie above calculation have been omitted all the tunneling, 
culverts, drains, ballasting and fencing, and all the heavy work at the 
various stations, and also the labomr expended on engines, carriages, 
wagons, &c. : these are set off against the labour of drawing the 
materials of the Pyramid from the quarries to the spot where they 
were to be used — a much larger allowance than is necessary. 

" As another means of comparison, let us take the cost of the 
railway, and turn it into pence, and allowing each penny to be one 
inch and tftths wide, it vnll be found that these pence, laid 
together so that they all touch, would more than form a continuous 
band round the earth at the equator. 

" As a third mode of viewing the magnitude of this work, let us 
take the circumference of the earth in round numbers, at 130,000,000 
feet. Then, as there are about 400,000,000 cubic feet of earth to be 
moved in the railway, we see that this quantity of material alone, 
without looking to anything else, would, if spread in a band one foot 
high and one foot broad, more than three times encompass the earth 
at the equator." 

BLaving thus far considered the method and means in the formation 
of a railway, it will not be irrelevant to make brief allusion to the 
class of men by whom these works are accomplished, and as the 
result of whose labours we are possessed of the advantages of railway 
travelling. 

The " navvies " of Britain are distinguished by extraordinary 
power and hardihood of body, and energy, perseverance, and courage 
of mind. The men first employed in the construction of railways 
formed a peculiar and distinct section of the community, being 
collected from the " bankers " of the lowlands of Lincolnshire and 
Cambridgeshire, who had been engaged in the recovery of waste lands 
from the sea, in the drainage of the fens, or in the formation of canals 
and docks. The increasing requirements of railway construction, 
however, drew great numbers of men, by the attraction of high 
wages, from all parts of the country, and especially from the hills of 
Lancashire and Yorkshire, who were characterised by the boldest 
peculiarities of the Anglo-Saxon stock. These were soon mingled 
with a host of miscellaneous workmen. Many a sturdy labourer, 
who had involved himself in debt in his native village, or had com- 
ic 
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mitted some petty breach of the peace, sought refuge and employ- 
ment on a neighbouring line; while a considerable number of 
Irishmen were glad to exchange the beggary and starvation of " the 
emerald isle," for the comparative wealth of the Saxon railway. 
Multitudes of navvies were thus employed in various parts of the 
country ; and when one portion of a line was completed, the men 
found little difficulty in obtaining similar employment elsewhere. An 
idea may be formed of the numbers thus engaged, from the fact, that 
on the small line from Ely to Peterborough alone, there were at one 
time 3400 men employed, besides 700 wagons and 286 horses ; and 
on the Irish Southern and "Western Railway, no fewer than 25,000 
workmen were long engaged. The navvies are in general of fine 
physical structure, and frequently manifest more courage than is 
to be found among any other race on the surface of the globe ; to 
which is often superadded a cunning, which appears as characteristic 
of the race as shrewdness is of the Scot, and wit of the native of the 
sister isle. 

Of their extreme recklessness, as regards life or limb, numerous 
illustrations might be furnished. Thus, in the formation of the 
Kilsby tunnel, two or three of the workmen were killed in trying to 
jump one after another across the mouth of the shafts, in a game ot 
" Follow my Leader." When the Blisworth cutting was in course of 
excavation, and the material from thence was taken to the Wolverton 
embankment, the men were accustomed to ride down on the tip- 
wagons to their dinners ; in doing this, great danger was incurred, for 
the wagons not unfrequently got off the rails, and their contents of 
workmen and stone were at once precipitated in a heterogeneous mass 
upon the ground. On one of these occasions, though but a few days 
after a fatal accident of a similar nature had taken place, some wagons 
were thrown off the rails, and several men buried beneath the lime- 
stone. One stalwart fellow scrambled out from the heap, and feeling 
his arm, said to a more fortunate comrade — " It 's broke, I maun go 
home;" and, having waited only to ascertain the fate of his fellow- 
sufferers, he strode off to his dwelling, which was six miles distant, 
supporting the broken limb with the sound one. 

A fine handsome youth, who by the same accident had his foot 
crushed into a shapeless mass of flesh and bone, gave vent to his 
feelings by crying bitterly. A rough-looking ganger who stood by, 
took the pipe from his lips, and in a blunt, advising way, said to the 
boy — " Crying 'ill do thee no good, lad;" and then, as if somewhat 
acquainted with the mysteries of the scalpel, added, " thou'dst better 
have it cut off above the knee." 
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The following is an illustration of the extreme coolness and daring 
of these men. A workman employed on the Scottish Central 
Railway, had lighted the fusees connected with some charges of gun- 
powder by which a blast was to be effected, and having given the 
signal to be drawn up, the rope slipped, and the poor feUow was 
suspended but a few feet above the spot where the explosion was 
about to take place, and having before him the prospect of instant 
death. His presence of mind, however, did not forsake him. He 
called out that he might be lowered again, and then approaching the 
burning fusees, he extinguished them one after another, and his life 
was saved. On examination, they were found to have burned within 
half an inch of the powder ! 

It may be easily conceived that the management of large bodies 
of such men was no easy task to those on whom it devolved. Tet it 
has been found that a little tact and wit would ordinarily suffice, if 
judiciously employed, in guiding and subduing them, when any 
attempt at force would have been fatal either to the one party or the 
other. A bold demeanour, a few words of advice well applied, con- 
nected with a kind interest in them, almost invariably commanded 
their respect and obedience. "We will relate a few anecdotes illus- 
trative of this, 

A huge rough navvy came on one occasion to an assistant engineer 
of one of the western lines with whom the writer is acquainted, and, 
evidently greatly excited by some injury he had suffered, concluded 
his complaint by the blunt and angry inquiry whether such treatment 
" was not enough to raise any body's temper." Our friend availed 
himself of the word, and replied by asking, with the inquiring air of 
a person who had heard for the first time of such a thing as 
"a temper," or, as if he thought it was a savage animal which was 
dangerous to society and to himself, asked ; " Temper — temper ? 
What 's that ? Do you mean to say you keep a temper P" 

The navvy was not apt at a definition, and wondering at seeing his 
master " make great eyes," as the Germans say, was silent. 

"Do you mean to say," continued the engineer, "that you keep a 
temper ? I know I don't, for I can't afford it, — and so I always 
leave it at home in the morning before I come to work, or it would 
be always getting me into trouble." 

The navvy, received thus quietly, was evidently fast cooling, and 
at length replied, " Well, sir, I suppose it 's no use saying nothing, 
for a you can't afford to get out of temper, I suppose J can't ;" and 
he quietly and respectfully trudged off to his work. 

On another occasion the resident engineer on one portion of the 

k2 
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Great "Western Railway was engaged in some professional duties at 
his residence on the Saturday afternoon, when a messenger arrived 
in breathless haste &om the line, and stated that the men had all 
been greatly enraged in consequence of some matter relating to their 
pay, and that they had left their work, and were coming down en 
masse to the viQage. " Bring a horse,*' said the engineer ; and in a 
few minutes he galloped up to the scene of action, and met the whole 
gang, to the number of about three hundred, crossing the field with 
their tools on their shoulders. They were evidently extremely angry, 
and manifested their rage by the most terrible oaths and threats. 
Decisive measures were requisite ; but where no force could have 
stayed them, a little prompt management answered every purpose. 
The engineer rode into the midst of them, and throwing the reins on 
the back of his horse, he exclaimed, in a voice which all could hear : 
" What are you doing here ? And what is the use of your coming 
to complain to me ? You know I have nothing to do with your pay ; 
I have only to see you do your work well. And you know that I am 
always your friend if you are in the right ; but you are not now, so 
go back and mind your work. And mark," added he, "if there ia 
any row, or one drop of blood spilt, I shall know that you, and you 
(singling out two or three of them), are the ringleaders!" The men 
knew their master, and turned back, like a flock of sheep, to the line ; 
yet it was only such a decisive and judicious course that kept that 
mass of men from one of those scenes of rage, dnmkenness, fighting, 
and debauchery, which made them, in many cases, a terror to the 
people of the neighbourhood. But when once excited by liquor it 
was useless to attempt' to restrain them, for this would only have 
increased their violence ; the engineers never stopped then to parley 
with them, but as they passed along the roads on horseback, where 
the men might be standing in the way, an authoritative " Whar off!" 
was the only remark made as the horsemen rode past. 

During the formation of a deep cutting on the Great Western 
Bailway, some disagreement arose between the employers and the 
men, as to the time which should be allowed for rest in the after- 
noon, it being contended by the former that the days had so greatly 
diminished in length that the usual half hour ought to be withdrawn. 
A few men were engaged in the gullet, clearing away the earth in 
front of the wagons ; and the engineer, happening in his superin- 
tendence of the work to come near to the top of the hole, heajrd one 
of the men exclaim in an angry determined tone : — 

" I say, as the first man as gives in ought to have his brains 
blowed out." 
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** Hallo, Jack," said a voice jfrom above. 

" Ay," replied the man in the depths, " who 's there ?" 

" Mr. S." was the answer, " and I have to say, that as you will be 
the first cur to give in, I '11 lend you a nice brace of pistols which 
I 've got at home, if you '11 only promise to blow your brains out." 

"What, did you hear that, master?" returned the man, with the 
tone and manner of one " caught in the act." And no more was 
heard of either pistols or brains. Sometimes a little force, judi- 
ciously applied, was necessary, when some drunken fellows took 
liberties with their betters. Thus, in one case, a "half-seas-over" 
navvy strolled up to the office of an engineering friend of the writer, 
and, leaning his head and shoulders against the door-post, made some 
free and easy remark to " the resident." 

"Be off," was the reply. "We don't want any drunken boobies 
here ;" and as he did not seem inclined to move, an order was given 
to one of the men in the office, who acted as a sort of " man Friday" 
in that outlandish region, to " bring a bucket of water and fling over 
that feUow." 

Bill started off on his commission, but was rather long in its 
execution, — a result which was not surprising ; for after he had 
drawn the water, he set it down in one of the back offices, being 
afraid to bring it forward. Another expedient had to be resorted 
to ; and the resident accordingly walked to the threshold where the 
man was standing, and laying hold of the door, exclaimed, " We 've no 
ceremony here," and banged the door to without further delay. For- 
tunately the navvy had wit enough to make a rapid retreat with his 
head, or it would have come into unpleasant proximity with the 
edge of the door and of the post. He then strolled away, for he 
found he had met with one who was not to be trifled with. 

Among those of the navvies who have worked together for any 
length of time, there is much of blunt, good-natured brotherhood. 
It may be called a coarse kind of fine feeling. Accidents occurring 
to their companions sometimes produce strong manifestations of 
sympathy. On one occasion, an engineer was standing near the 
edge of a deep gravel cutting, on the side of which some men were 
working, and pushing the earth down towards the wagons which 
stood at the bottom. Suddenly a great mass of soil gave way at the 
top of the cutting, beginning within a few inches of the feet of the 
engineer, who escaped; but one man was crushed beneath the 
weight, another was flung into one of the trucks, and a third was hurled 
completely over them with great violence, but escaped without 
material injury. So heavy was the mass of earth by which the first 
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was killed, that a case-knife which he had in his pocket was snapped 
in two across the blade, though it did not even graze the skin of its 
unfortunate possessor. This accident occurred in a bright and 
beautiful summer evening, and the men might, and would, under ordi- 
nary circumstances, have worked several hours longer, but so strong 
was their sympathy with their late companion that they refused to 
do so ; the night fires which had been kindled were extinguished, and 
they all went away with sad and heavy hearts to their habitations. 

That the men not only know how to appreciate a competent and 
kind master, but that they cherish a grateful feeling towards him, 
may be illustrated by the fact, that when, during the formation of 
the Great Western Railway, a number of navvies broke open a 
Roman urn which they had found, one of them seized with his huge 
grip a handful of some sixty silver coias, for which the men were 
scrambling, sayiug, " These are for Mr. S.," — ^the engineer of that 
part of the line, — and they were duly handed over to him at the first 
opportunity. 

From the sub-lettiag which is commonly practised in the forma^ 
tion of railways, the chief contractors have little or nothing to do 
with the men who really perform the work ; and hence those who 
are in fact the railway makers are frequently at the mercy of persons 
very little removed above themselves in station, and who, from their 
very obscurity, are to a great extent irresponsible. The consequence 
is, that of the millions sterling which have been paid as wages to 
the workmen, a large proportion has been received under very disad- 
vantageous circumstances. It has long been said of sailors, that they 
often work for their money like horses and spend it like asses, and 
the remark is in many cases equally applicable to railway labourers. 
Of those who are employed, joiners usually receive about five 
shillings ; masons, six ; and miners from four to five shillings for 
every ten hours' work, and this looks like high wages. But in 
many cases great encouragement has at the same time been held 
out to drunkenness — a crime productive of every domestic and 
social evil. The money has frequently been paid once only in nine 
weeks, the settlement taking place at a beer-selling hovel. In 
the long interval duriag which the labourer had to wait for his 
money, he was reduced to the necessity of taking goods on credit 
at certain houses called "tally-shops," with which the sub-con- 
tractors were often connected, or to accept tickets which could 
be exchanged for goods at these establishments ; while the exorbi- 
tant profits gained by the sellers when thus trading can readily be 
imagined. Often, too, the labourer was compelled, by his gang, op 
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fellow-workmen, to subscribe a gallon of beer daily, and not unfre- 
quently an extra quantity, on some pretext from which he could not 
escape, if he desired to retain the good opinion of those with whom 
he worked. 

The practice of paying wages on the truck system is illegal, but it 
appears that in several cases it was almost impossible to prevent it. 
"The labourer," said Mr. Chadwick, "who might find employment, 
has found that he can only get it on the recommendation of the 
beer-shop keeper, or the tally-shop keeper ; the labourer has also 
found that, somehow or another, he could not retain his employment 
unless he took a certain quantity of beer from the beer-shop, or of 
goods from the tally-shop ;" and the inducement under such circum- 
stances was overwhelming. 

The mode of paying railway labourers on some Irish lines has been 
worse even than in England. On the Mullingar line it was the 
practice to pay wages by monthly bills, which were liable to discount 
before the money could be procured. Many of these were for sums 
as low as one shilling, and were made payable from twenty to thirty 
days after date at an office in Dublin. 

Mr. Chadwick stated that the contracts for the execution of rail- 
way works were often undertaken at prices which the engineer, if he 
was a competent man, knew could not pay the contractors. " I have 
been informed," said he, " of one piece of work undertaken by a few 
contractors, who will lose by the work itself, but who will make 
upwards of £7000 by the truck of beer and inferior provisions to the 
workmen. Here the interests of the contractors in the sale of beer 
were greater than in the good execution of the work, and men under 
their arrangements were often at work in a state of intoxication." 

The roving habits of life of the navvies, and their utter disregard 
of anything like domestic comfort, fostered every species of depravity 
during the period of railway construction. Mr. Robertson stated, 
that in June, 1845, he was a witness of the condition of the men on 
the Sheffield, Ashton-under-Line, and Manchester Eailway. During 
the formation of a large tunnel, there was no town or village in 
which the labourers could reside, and rude hovels were erected for 
their "accommodation " near the mouths of the shafts which pene- 
trated the surface of the bleak moor, and at the two ends of the 
works. The huts were mostly composed of stones without mortar, 
the roof being of thatch or flags, and built by a workman who lodged 
a number of other labourers. In some instances, it is affirmed that 
as many as fourteen or fifteen men existed in one hut containing 
only two apartments. Some of these were whitewashed and cleanly, 
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but others were filthy hovels ; and from ten to fifteen hundred men 
were thus crowded together, during a period of six years. 

The moral condition of great numbers of these men has been 
exceedingly low. In many parts where their labours were required, 
they conducted themselves in the most reckless and disreputable 
manner, their pay-day being frequently devoted to drunkenness and 
rioting. On one occasion, a conflict took place at Qorebridge, near 
Dalkeith, in which a policeman was killed by some Irish labourers. 
By way of retaliation, a body of about a thousand Scotchmen and 
Englishmen assembled, and, after driving the " islanders " from the 
line, proceeded to bum down their turf and wooden huts, the tumult 
being only quelled by the interference of a large body of police, aided 
by some dragoons. When the pay-days of the English and Irish 
labourers engaged on the Lancaster and Carlisle line took place, it 
was several times found necessary to keep a regiment of infantry and 
a troop of yeomanry cavalry in readiness to act at the shortest 
notice ; and their presence alone prevented the occurrence of danger- 
ous, and perhaps fatal riots. 

As railway works approach completion, and it is difficult to obtain 
employment, the labourers have frequently undergone the severest 
privations, having had sometimes to subsist for a week on the 
wages of a day ; while in their migrations in pursuit of employment, 
they have had to seek shelter in considerable numbers in the union 
workhouses on their route. 

It is gratifying to find, that amidst the depravity so common 
among such large masses of men, there have been many exceptions ; 
and that a propriety of demeanour has been often shown, which 
would scarcely have been anticipated. Thus, in a report made to the 
magistrates of Bangor by the police authorities, it was itated that, 
eight or ten coUegians, who for some weeks had been residing in 
the town, had been more riotous and disorderly, and had occasioned 
more trouble to the police, and more annoyance to the respectable 
inhabitants, than all the six or seven hundred labourers employed 
within Bangor parish on the Chester and Holyhead Eailroad. 

On the other hand, however, a frightful picture must be sketched 
of the condition of large numbers of the navvies, during the period 
of the construction of so many lines. Living together in some 
places like herds of brutes — ^working on the sacred hours of the 
Sabbath — destitute of instruction, either for themselves or their 
vrretched offspring — subject at every hour of the day to frightM 
accidents — disregarded by others, and careless for themselves; the 
last relic of civilization seemed to disappear, as they even changed 
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their names into the uncouth and barbarous epithets by whict they 
preferred to be known. Painfiil is it to find that the triumphs 
which the human intellect has achieved should be so intimately 
associated with the moral degradation of so large a section of the 
community. 

The means of diminishing these evils are, to a considerable extent, 
within reach. Q-reat numbers of railway men have returned to their 
ordinary and regular sources of labour. Where they are employed, 
they ought to be paid with regularity, and at proper intervals and 
places : the payments should be made in cash, and never at public- 
houses. Moveable habitations of wood should be provided for 
labourers ; moral and religious instruction should be placed within 
their reach by those who have attracted them from the means which 
they have generally possessed ; and the entire arrangements should 
be subject to proper supervision. Public works do not necessarily 
engender moral depravity : and if a wise and systematic course of 
procedure were adopted, a vast aggregate of sin and misery would be 
prevented. 

Before leaving this subject, it would be imjust to pass unnoticed 

the efforts which have been made by some contractors and Companies 

for the promotion of the social, moral, and religious welfare of the 

men whom they have employed. Among these, the name of Samuel 

Morton Peto stands forth in distinguished prominence. He was 

the eldest son of Mr. William Peto, of Cookham, Berks; he was 

bom at Woking, in Surrey, in August, 1809. Apprenticed at 

an early age to the business in which he has bejen engaged, he soon 

attained a practical knowledge of its details. Even before the 

attainment of his majority, the singular aptitude of his talents so 

matured the firuits of his seven years' experience imder the tuition 

of his uncle, to whom he had been bound, that on the death of that 

gentleman, in 1830, he found himself the successor to a moiety of 

one of the largest builders' establishments in the country, his joint 

partner being Mr. Thomas Grissell, another nephew of the deceased. 

IVIr. Peto also came into possession of a very large fortune by his 

uncle's will. "The seemingly precocious ripening of Mr. Peto's 

judgment will appear to be less inexplicable, when it is stated, that 

in pursuing the study of his business, he did not confine himself to 

a mere acquaintance with its theory, but gave a laborious and zealous 

devotion to the manual pursuit of the three several handicrafts 

chiefly required in such establishments. He worked — and those 

who know his character can judge of the energy he imparted to his 

labours — not as the relative and future heir of one of the leading 
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contnictora of the kingdom, but as if he were destined, durinj 
whole life-time, to earn his livelihood as a journeyman, in the cap 
of a carpenter, a bricklayer, and a mason ; and there cannot 
question, that, besides the ineBtimabie utility he derived from 
insight thus voluntarily acquired, into the mechanism of labou 
essential to his calculations in Its employment in vast orgai 
maasea, he also thus became familiarized with what may be c 
the idiosyncracy of the English mechanic, and be has, oonseque 
been enabled to convert such knowledge to the aecomplishmer 
the moral results observable on his works."* 

• niufltrftted London News, No. Jetk 
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Tomels — When Tonnela are required — Shape of Tunnels — Stipnlations with the Con- 
imclorB— ProcesB of the Formation of a Tunnel— The Hone-gin— ShafU rad Drift- 
it»T9— Brickworlc LininR otTnonelB— Tinihering~"Fitting tha Joints "—Testing 
the Levels and Range— Eitraordinarj CorrectneSB of Tunnel-iForlt — IllngtrationB — 
Air.shai\»— Appenranoe of a Tanne! Shaft from below— Kilaby Tnnnel Shaft— Sh»fl 
Towers— HoriioQtfll QaUeriefi— Shakspeare'a Tunnel— Open Tunnels— Coit of 
Tanneiing— Taniieling inRocli, Cla;,Bad Ghalk—A Strange Accident—Slips io Tun- 
nels— "Tapping" a Rivei^— Drainage ofTunneis — Self-supporting Tunnels — I'iaitto 
aXnnnelinconrse of Constmotion — Strange and Norel Spectacle — Inslanee of Marital 
Docility— Question of the Unhealthinesaof Tunnels eiamined-Primroie-hinTunnel 
— Telegiaphfl for Tunnels— Proposal for a Tunnel under tha Severn at Hoek Crib— 
Wadhuret Tunnel— Boi Tunnel— Kilabj Tunnel— SheffieldandMincheeler Railway 
SonimitaTunnel—EutrancesorTunQeta—Shugboi<oughTunnet—SlopeB of Tunnels 
-DimeusiouB uf Tannds, 

N the construction of a Tailvay of considerable 
^ length, it ia usually found that some portion of 
the earth rises to sach a height that it is best to 
coiiduct the line underground, by meuiB of a tnn- 
nel. It is a rule which may be regarded aa 
generally applicable, that to stake a cutting more 
than sixty feet deep, would be ooBtlier thtm to 
"bore," unless the material ia required for a 
neighbouring embankment. Economy ia the prin- 
. cipal test in these matters; for, in the present 
' advanced state of engineering, a tunnel may be 
made of almost any length, and through almost 
iny Bubstances, from granite rock to quicksand ; and, therefore, the 
lature of the ground can hardly be said to oppose any other obstacle 
han that occasioned by the cost. 

One of the most important considerations in the formation of a 
imnel, ia the shape of which it is to be constructed. The decision 
if this point materially depends on the nature of the ground, and 
be weight which the brickwork will have to support. Thus, in a 
set quicksand, which approaches to the nature of a flnid, the form 
fcill approiimste as nearly as possible to that of a circle ; and for 
jther kinds of pressure, it should be proportionately modified. 
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All the works of a railway are performed, as we have already seen, 
by contract; and the nature of the agreement entered into be- 
tween the Directors and contractors, especially in undertakings of 
this kind, is a matter of great importance. To some of the more 
important points we may allude. 

In the agreement made with the contractor for the formation ot 
the tunnel, the price of the work, and a schedule, by which any extra 
or additional works are to be executed, is given ; and the mode of 
payment, and the nature of any retentions, if such there should be, is 
also specified. In the best-managed contracts, the time for comple- 
tion, and the fines for exceeding this period, are stated ; with the 
condition that all payments are subject to the engineer's approval of 
the work. The contractor finds tools, labour, and materials, gets out 
all foTuidations, excavations, shafts, culverts, drains, roads, etc., and 
provides centreings, pumping apparatus, scaffolding, fencing, and 
other requisite materials of every description, according to the speci- 
fications, plans, and drawings, and the instructions which he may 
from time to time receive from the engineer. He lays the perma- 
nent way, the materials of which are found for him by the Company. 
When he does not employ a sufficient number of men on the work, 
the engineer should have the power to engage more, after giving him 
a week's notice to that effect. These may be retained temporarily 
or permanently, as may be required, and in all cases using the con- 
tractor's materials, the pay of the men being deducted from the 
price of his contract. It is also considered that the engineer should 
have the power of discharging any foreman or workman acting im- 
properly, or doing his work carelessly. The ground over the tunnel 
should be fenced off previously to commencing the work. The con- 
tractor should be restricted from entering on any adjoining land 
without leave: and if this should be necessary, after the leave is 
obtained, it should be immediately fenced off. Temporary roads 
for the conveyance of materials from the high roads, when required, 
should be formed by the contractor; as also those necessary for 
conveying away the spoil- earth. 

The contractor should further be bound to alter or take down any 
work not approved by the engineer. All materials, from the 
moment they are brought upon the site of the works, become the 
property of the persons for whom the tunnel is made, and the con- 
tractor must not remove them again without permission ; but the 
Company making the tunnel is not answerable for the damages 
which any materials may sustain. These and similar clauses in the 
agreement are, of course, only provided in cases of special emergency, 
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and would seldom require to be acted on, The contractor should be 
furnished with copies of plana, sectioua, and other drawings, and also 
of the specification, the correctness of which he must ascertain for 
lumseif ; he is also to do all that niav be reasonably implied, if not 
actually expressed, in the dra\Mng3 and specification It is usual 
to deduct ten per cent trom the payments the whole of which is 
not returned to the contractor till twelve months after the comple- 
tion of the work, — he being bound to keep it in repair for that 
length of time. The payments are in general made monthly, includ- 
ing those for estra and additional works after being approved by the 
engineer. It is also usual in large works of this krad, when the 
contractor has more than two millions of bricks on the site of the 
work, to allow him half or two thirds of their cost When the 
work of tunneling ia about to he commenced, the cuttings which 
approach the opposite ends are carried up to the points where the 
boring is to begin ; the face i^ then scraped and the men are set to 
work at the tunnel. In the excavation of shcrt works of this kind, 
they are done from the ends onlj , but when they are of considerable 
length, vertical shafts are sunk trom the summit of the hOl above, 




to the required leveL This operation is usually begun by the aid of 
the horse-gin, which, informs the engineer or the contractor of the 
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nature of the strata through which he has to pass, and which is very 
useful in indicating the peculiarities of the soil to be worked. 

When the shaft is finished, the men can descend it, and prepare 
other portions of the tunnel ; and thus, in fact, several short tunnels 
are made, which are ultimately united. In this way a great numb^ 
of men may be employed on the undertaking at the same time, 
without confusion, and the whole may be completed within a comi 
paratively short space of time. 

The shafts are usually about nine feet in diameter, including the 
lining of brick-work laid in cement, nine inches in thickness ; the 
bricks are laid with their ends towards the shaft. The width of the 
shaft, however, depends materially on the circumstances of the 
particular case : some being only three or four feet, while most of 
those of the Box tunnel are as much as twenty-five. The brick-work 
protection to the sides is executed in sections as the workmen 
gradually proceed lower, and when the shaft is carried to its full 
depth, the lining, as it is termed, is completed. The miners then 
commence the lateral excavations, by forming a drift-way along the 
level of the upper part of the tunnel, and this is sometimes continued 
throughout the whole length, and affords a satisfactory test of the 
nature of the work, the position of the strata, and the obstacles to 
be overcome in its completion. This is occasionally done before 
letting the contract for the tunneling. 

The manner in which the brick-work is laid is of great importance, 
of which an illustration will be subsequently given. In a quicksand 
it has been found necessary to lay the lining to the thickness of 
twenty-seven inches in the sides and top, and eighteen inches in the 
invert, Roman cement beiag also used. This, however, is the greaM^y 
est strength ever required ; and, as the nature of the groimd wiE 
allow of it, this may be lessened till the point where the material witt - 
stand by itself has been reached. Each brick should be well bedded 
with a wooden maUet ; and, when the shaft of the tunnel requires it, 
the bricks must be moulded of a taper form. In the arch they are 
laid in concentric rings, half a brick thick, taking care that the addi- 
tional number of bricks requisite for each additional ring is inserted. 

During the whole of these processes, the bricklayers shoxdd be 
well watched, to see that they do their work in a thoroughly satis- 
factory manner ; for upon this the future stability of the tunnel 
depends. This is as important in reference to the invert as to the 
arch, for as much depends on the strength of the one as on that of 
the other, while too frequently this is regarded by the workmen as 
of minor importance ; and as it is more out of sight when completed 
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other portions of the work, it haa a corresponding chance of 
slurred over. In many eases the low price that the men are 
or task-work, leads to their hurrying it, to make up their 
; and in other cases, where they are well paid, unless they are 
Hy watched, the opportunity of making greater gains is an in- 
tent to slight the work. The system of sub-letting, and then 
sub-letting in detail, haa invariably an injurious efiect upon the 
ness of the work. 

■ere the circumstances are such that the ground will stand with 
ir no timbering — as is, to a great extent, the case with rock and 
—the operation of tunneling is of the simplest character. The 
;hing against which it is especially necessary to guard, is the 
isplacement of the strata ; and this can generally be prevented 
jnly slight timbering, judiciously placed. But if thia be not 
ed and provided against in time, a slip of rock will fi^uently. 
in as much as to leave a great cavern, which must be filled up 
' behind the work, to make it secure from future danger. The 
diagram shows the manner in which timbering 
is arranged in the construction of tunnels of 
this kind ; and it is similar to that adopted in 
the formation of the Abb of a- cliff Tunnel, which 
was made through the lower chalk between 
Polkestone and Dover. The sides are first 
excavated, leaving a pillar in the middle, which 
, as a prop, on which to support the roof, and also to sustain 
ntres for turning the arch. 

len the side walla are up, the pillar may be removed ; but this 
of proceeding is not so advantageous when an invert has to be 
ed, as great care is required in propping the tirch during the 
■uction of the invert and the side-walls, for the " under-pinning" 
■. arch ; because the central pillar, which was left to carry the 
and centres, must be removed before the invert can be com- 
'd, and that must be completed before the side-walls can be 
d. Thia method has been practised, to a limited eitent, by 
ucting the arch first, then excavating the lower parts, and, by 
ucting the invert and side-walls, under-pinning the arch. Thua 
be seen that such a procedure is better suited for rock and 
tunnels, where no invert is required, than for heavy ground, 
one is indispensable, and where considerable risk would attend 
■eratiuu. It was, however, successfully accomplished in a large 
f the Martello Tunnel, near Folkestone, on tho South-Eaatem 
ty, through the junction of the chalk, upper green land, and 
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gault, the latter stratum being found in the lower part of a portion 
of the tunnel. 

The arrangements that are made by which the several portions Oj. 
a tunnel shaU at last meet together, are such, that the result is 
usually attained with surprising accuracy. This was tested on the 
Leicester and Swannington Railway in the following manner : Prior 
to the visit of the Directors on the completion of the work, twenty- 
five candles were fixed at intervals along one of the sides of the 
tunnel, at a distance of two inches and a half from the wall ; on their 
being lighted, it was found that their relative position did not vary 
a quarter of an inch from the required line. In the Bletchinglj 
tunnel also, which had eight shafts, it varied but a single inch fipom 
a perfectly straight line. In a length of more than fifteen hundred 
feet between two shafts of the Box tunnel, which has an incline of 
one in a hundred, the junction of the two workings was perfrdfy 
effected as regards *the level, and did not deviate more than an indi 
and a quarter at the sides. The drift-ways of the principal timnel 
of the Sheffield and Manchester Eailway, which penetrates finr tinee 
miles through rock formation, and is at one part more tlm nz 
hundred feet below the surface of the hiU, were also effected irifli 
great exactness. Pive shafts were opened, fix)m which the work im 
carried on ; and while these were in progress, drift-ways were made 
from each face of the mountain, extending to nearly a thousand yards 
at the eastern side, and one hundred and eighty yards from the next 
shaft. "When these were completed, the levels were tested, fl^d 
found to have varied less than an inch, and the range was wilida 
two inches of being geometrically true. Though the difficultf 30 
greatly augmented in the formation of curved tunnels, yet 
ordinary accuracy is attained; and thus in those on the 
and Q-reenock Eailway at Bishopton, the deviation nowhere 
two inches. 

In order to prevent the accumulation of foul air in the wcnUilgl 
of tunnels, and to assist in dispelling the otherwise impenetnUe 
gloom, small air or light shafts of three or four feet in diameter are 
also siuik by the contractors. They are formed in a similar manner 
to the working shafts, the masonry at the lower ends resting on a 
cast-iron ring imbedded in the roof of the tunnel, and they are built, 
at the upper ends, about ten feet above the surfEU^, and coped with 
stone. 

In the Kilsby tunnel, which is more than a mile and a third in 
length, there are two air-shafts. Their appearance is very curious, 
from whatever point of view they may be regarded. The viaitor has 
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perhaps walked from one end of the tunnel to the shaft, and when 
he reaches it, he hears a deep thunder muttering in the distance, and 
■ome advancing body ia aeen to darken the little horizon of the 
tunnel mouth, while the bright gleam of fire, and the more distinct 
BOund of the approaching body, tells that it la a train. On it comes, — 
the hollow walls flinging forward the sound, and condensing it into 
hareh murmur. He stands back in the recess of the shaft, where he 
can see the thundering mass as it approaches ; and emerging for a 
moment in the daylight of that spot, it quickly disappears in the 
gloom of the opposite direction, with its red tail-lamp burning a 
sickly defiance to all behind. The scene thus presented has been 
portrayed by the pencil of our artist. 




If the visitor looks up, a novel spectacle is witnessed. The long shaft 
towers far aloft, its dark sides sweating with the moisture of the 
earth which has forced its way between the bricks ; while far up 
the fleecy clouds pass over the face of the sky, or, intervening be- 
tween the observer and the sun, send their long shadows into the 
" hollow cavern" where he stands. These s'lafts seem as oases <rf 
light in the long and dreary pilgrimage of that dark tunnel. When 
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a tunnel has been completed, it is usual for several of the shafts to 
be closed, a few being sufficient for tjbe purposes of ventilation. At 
Bletchingly tunnel all but one were left open, and at Saltwood five 
were preserved for the same purpose ; the others were shut by 
closing them just above the arch of the tunnel, and filling up with 
earth to the surface. For the prevention of accidents, the brick-work 
of the shafts is usually carried up to some height above the level of 
the ground, in the form of a tower, and then covered with a fiat or 
domed iron grating, in order to prevent stones falling through, 
should they be thrown by mischievous or malicious persons. The 
towers are sometimes situated on the siunmit of the spoil-bank, and 
are a continuation of the brick- work of the shaft. 

In the formation of a tunnel through the side of a hill, considerable 
expense has sometimes l^en saved by the construction of horizontal 
galleries from the face of the lull to the side of the tunnel, and by 
removing the excavated earth through them. The double tiumel 
through Shakespeare's Cliff, near Dover, on the South Eastern Bail- 
way, was constructed in this manner. Seven vertical shafts from the 
top of the hill were first sunk, and seven horizontal galleries were 
then made fipom the face of the cliff which united with " the verti- 
cals ;" and the two tunnels were then excavated parallel to the sea, 
fipom which they run at a distance of four or five hundred feet. A 
road was previously formed along the fipont of the cliff to afford 
means of access for the workmen. The galleries were each about six 
feet wide, and seven high ; and the excavated chalk was conveyed 
along them in small tram-wagons, and tipped into the ocean below. 
During the construction of the tunnel, the company courteously per- 
mitted the public to visit the scene of operations, and the spectacle 
wiii0 imique and impressive. On entering the bore, a lantern was 
furnished to the visitor, who was allowed to venture as £ar within 10 
his courage, or his lack of it, directed. A slight glimmering of day- 
light tempted some onwards, but it was insufficient to dispel the 
darkness which seemed but to be rendered " more visible " by the 
lantern. On reaching the first shaft daylight was again enjoyed, 
while the aperture overhead extended to a height nearly equal to that 
of the Monument of London ; seven times did this recurrence of the 
sun's beams break on the gloom of the long cavern ; while those 
whose perseverance and energy were not exhausted, might witneai 
the extensive preparations at the other end, then making, for con- 
tinuing the line along the base of the cliffs near the sea-shore oi 
Folkestone. 

It is here worthy of remark that all tunnels are not bored. Some 
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are constructed by first making a cutting, and having this afterwards 
arched over and filled in ; these are denominated open tunnels, and 
the one at Kensal Green furnishes an illustration in point. They 
are sometimes preferred where it is desired to avoid the permanent 
severance of valuable lands ; and, when formed, the sides of the 
cutting are made nearly vertical, and are supported by timber framing 
till the brick- work is finished. 

The cost of tunnel making varies greatly. It is estimated that 
those formed for the old canals were less than £4 per lineal yard ; and 
that for railways of the ordinary dimensions, they vary from £20 per 
yard in sandstone rock — ^which is easy to excavate, and does not 
require a lining of brick- work — up to £100 and £160 per yard in very 
loose ground, such as a quicksand, which may render it necessary to 
have brick- work lining of great thickness.* The Kilsby tunnel cost 
about £125 per yard. If they are freely worked, rocky strata are 
usually the cheapest for tunneling, from the opportunity that is 
afforded of using gunpowder, and the absence of masonry. In the 
blastings for this purpose at Bishopton, on the Glasgow, Paisley, 
and G-reenock Eailway, 314 tons of gunpowder were employed in 
a length of 2300 yards in hard whinstone, some veins of which 
were so difficult to work, that the rate of progress at each face 
of the excavation varied from three feet six inches to six inches 
only a day. 

Tunneling in clay is often very expensive and difficult. When 
tough it is difficult to work ; blasting is of no avail, and spades and 
pickaxes are almost useless. Lecount states that, under such circum- 
stances, hatchets may be employed to advantage, but that cross-cut 
saws best answer the purpose. The difficulties which the working 
of this material presents were illustrated in the case of the Primrose- 
hill tunnel, which passes through the London clay. To provide 
against obstacles which might arise, the engineers adopted the pre- 
caution of excavating only nine feet in advance of the brick- work, and 
supporting the clay by very strong timbering, till the arching was 
completed. The great mobility of the moist clay, however, made it 
exert so extraordinary a pressure on the brick- work, as to squeeze the 
mortar from the joints, and to bring the inner edges of the bricks in 
contact. The result was, that the bricks were, by degrees, grinding 
to dust, and the dimensions of the tunnel insensibly, but irresistibly, 
contracting. The only means by which the evil could be counter- 
acted was the use of very hard bricks laid in Soman cement, which, 
by setting before the pressure became so great as to force them into 

^ The celebrated Thames Tunnel cost about i£1200 per yard I 

l2 
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actual contact, enabled the whole surface to resist the presstire. The 
thickness of the brick-work was augmented almost throughout to 
twenty-seven inches. 

Great danger arises in the making of tunnels from slips*; and 
thus, in the construction of the Fareham tunnel on the Gh>sport 
branch, a fall of the superincimibent earth carried away about forty 
yards in length of the brick arching, though it was of the extraordi- 
nary thickness of three feet. In tunnels bored through chalk, it is 
often necessary to act with great caution, as it sometimes contains 
large holes filled with gravel, which, on being opened during the 
execution of the work, pours in on the unsuspecting miner like water. 
Thus in the "Watford tunnel, which passes through the upper chaJk 
formation, where it is covered with a thick irregular bed of gravel, 
such breakings-in occasioned great inconvenience and delay. The 
chalk had fissures, sometimes a hundred feet in depth, filled with 
gravel, which when worked into, " rushed down with such violence, 
as to plough the sides of the tunnel as if bullets had been shot 
against it." Such an accident, occurring at the foot of one of the 
working shafts, overwhelmed ten men who were there at work, and 
led to the construction of the large ventilating shaft near the 
centre of the tunnel, which occupies the side of the cavity. Loose 
sand is, perhaps, the most difficult material that can be encountered 
in tunneling, but, in several instances, it has been successfully 
traversed. 

In the making of tunnels it is important that the drainage 
should be complete. A drain with the joints slightly open, so as to 
admit the water from the ballasting, should be laid along the cenlre 
of the road, and the water that percolates through the brick-work 
should be conducted down the inside of the arch by similar means. 
G-reat difficulty has been experienced in the prevention of injury to 
the masonry of tunnels by the inroads of water, and various con- 
trivances have been adopted to obviate the evil. At the Cheviot 
tunnel near "Wakefield, it has been prevented by lining the roof with 
sheet lead ; and in the Beechwood tunnel of the London and Bip» 
mingham line, by an interior lining of brick- work nine inches thick, 
behind which a system of drainage is arranged. 

From the firmness and stability of the native material, brick-work 
linings to tunnels have in some cases been dispensed with. This is 
the case with the Penmaenbach tunnel on the Chester and Holyhead 
line. The excavation is through basaltic rock, and has upright 
sides and a semicircular top. The Bangor tunnel was al^p at &st 
considered to be sufficiently solid, but having subsequently evinced 
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symptoms of inability to withstand the influence of the weather, 
Mr. Stephenson ordered it to be lined with brick. So matured has 
been the experience of engineers in the work of tunnel making, that 
though, in the formation of the Caledonian Railway, the tunnel under 
the hill to the north of Glasgow had to be conducted over the Edin- 
burgh and Glasgow Railway and under the Monkland canal, and 
within a few feet of both, yet the work was successfully com- 
pleted. 

In order to gain an adequate idea of the peculiarities of tunnel 
excavating, . the scene of operations should be visited ; and it will 
then be found that transactions are going on below the surface of 
the earth full of striking interest. On approaching one of the 
shafts there will probably be seen the ponderous engine and pumping- 
gear, and an immense mound of rock or earth-spoil, the produce 
of the tunneling below. Here are also temporary offices and build- 
ings for the use of the contractors and their men, and other indica- 
tions of the magnitude of the undertaking. Permission having been 
duly obtained of the authorities, and the assistance of a guide 
secured, the visitor will then take a slender candle stuck in a lump of 
clay, and prepare himself for his subterranean exploring. Having 
deposited himself in a tub, and overcome the slight giddiness which 
the descent may induce, he will observe the lining of the shaft, and 
the straining of the pumps essaying to lift the mighty volume of 
water which is continually supplied from the streams which issue in 
all directions from the crevices and fissures of the earth or rock. 
These create a sort of Scotch mist, sufficient to wet a " Southern 
man" to the skin ; but, what is remarkable, it does not extinguish 
the fi^gile candles, which bum with singular brilliancy. Having 
descended to the level of the tunnel itself, this may be explored in 
either direction. And now a striking scene fills the beholder with 
mingled wonder and awe. A great number of men are at work at 
either end of the tunnel, some having penetrated into a drift-way 
perhaps thirty feet beyond, while the light which flickers from innu- 
merable "dips," stuck aroimd in all directions, gives a strange 
appearance here to every object. Some of the men are picking the 
earth from the sides, others collecting it, by means of shovels and 
barrows, in a heap out of the way of the miners ; while the explosion 
of gunpowder which has been let into the rock, the crash of the 
solid material which has been riven in pieces, the fall of the rude 
masses, and the reverberation sounding through the gloomy caverns, 
are sufficient to fill the stoutest hearts of those unused to such 
scenes with alarm, and to leave an impression not easily eflaced. 



150 OUB IBON BOADB. 

Nor should the undertaking be recommended to those who are not 
prepared to encounter such risks, and who have not a strong induiA- 
tion for the adventurous. 

On one occasion some of the Directors of the Great "Western 
Eailway were inspecting the works at the Box tunnel, and several of 
them resolved to descend a shaft with Mr. Brunei and one or two 
other engineers. They accordingly ensconced themselves in a tub 
provided for that purpose, but one of the party declined to accom- 
pany them. His friends rallied him about his want of courage, and 
one slyly suggested — "Did your wife forbid you before you started?" 
And when a quiet nod in response intimated that the right nail had 
been struck, the discovery was received with a merry laugh. But as 
the pilgrims found themselves slipping about a greasy, muddy tub, 
jolting and shaking as the horses stopped — by whose aid they were 
lowered, — and that at length they were suspended some hundred and 
fifty feet from the bottom, tiU the blastings which had been prepared 
roared and reverberated through the "long-drawn caverns," more 
than one of the party who had laughed before, now wished that 
they had received a similar prohibition to their friend above, and 
had manifested an equal amount of marital docility. 

Much having on various occasions been said of the unhealthiness of 
tunnels, a few remarks may not here be inappropriate, for the benefit of 
those who may yet feel any timidity on the subject. Before the 
opening of the London and Birmingham line, it was resolved that the 
matter should receive a thorough investigation ; and this was accord- 
iQgly intrusted to Dr. Paris and Dr. Watson, Messrs. Lawrence and 
Lucas, surgeons, and Mr. Phillips, Lecturer on Chemistry, who made 
their observations on the Primrose-hill tunnel. They reported tnat 
the air for many feet above their heads was dry, clear, of an agree- 
able temperature, and free from unpleasant smells, and that the 
sensation experienced, as they passed along in a train, was precisely 
that of travelling in a coach by night between the walls of a narrow 
street. " Judging from this experiment," they said, "and knowing 
the ease and certainty with which thorough ventilation may be 
effected, we are decidedly of opinion that the dangers incurred in 
passing through weU-constructed tunnels, are no greater than those 
incurred in ordinary travelling upon an open railway, or upon a 
turnpike road ; and that the apprehensions which some have expressed, 
that such tunnels are likely to prove detrimental to the health, or 
inconvenient to the feelings, of those who go through them, are 
perfectly futile and groundless." The KHsby tunnel is also " tra- 
versed without the slightest inconvenience or sensation of cold or 
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damp, the change experienced being merely that from fiu&shine to 
shade, and from daylight to lamplight." 

The existence of a tunnel on a railway renders it necessary that 
Tarious arrangements should be made, especially if it be in the 
neighbourhood of a station, to forewarn the officials of the approach 
of the various trains. As these are of a very similar nature, a 
description of one of them will suffice. The Primrose-hill tunnel is 
situated about a quarter of a mile from the Camden station. By the 
side of the southern entrance — which is faced with the finest Port- 
land stone, and cost £7000 — is the lodge of a policeman, who holds 
constant communication with another of his fraternity at the opposite 
end, by means of an electric telegraph, and from whom he hears of 
the arrival of trains from the north, intelligence of which he com- 
municates to the people at the Camden depot. The face of the 
telegraph has on it the words — " train in," " train out," " line clear," 
" line blocked," any of which communications either policeman can 
make to the other ; thus perfect order and regularity are observed. 
Fastened againat the framework of the tunnel, at the southern end, 
is a large bell, and also a reserve one in case of accident. As soon 
as the bell of the telegraph at this end rings, the policeman knowb 
that a communication is about to be made from the opposite end, and 
on looking at the dial, he finds that there is a " train in" the tunnel. 
Acknowledging the information, he proceeds to the bell, and pulling 
a rope attached to it, which acts in a similar manner to the drawing 
up of a clock, it is set " a-ringing," and thus due notice is given to 
another policeman at Camden, who, by means of a bell with which 
he is provided, repeats the signal, so that it can be heard all over 
the station. Meanwhile, the tunnel policeman turns on a signal 
either of " all right," " caution," or " danger," according to the 
circumstances of the case, and which is obeyed by the driver of 
the engine as he emerges. If the last signal is given, the steam is 
instantly shut ofi*, and the train brought to a stand-still before it 
reaches the station ; the second is the one usually given to signify 
that the driver may proceed at a moderate speed across the station 
till he reaches the ticket-platform, where arrangements have in the 
interim been made to receive the tickets of the passengers. Similar 
arrangements are now made for all tunnels of any considerable 
length. 

As a fact strikingly illustrative of the enterprising spirit of the 
present day, which no natural difficulties seem to daunt, it may be 
mentioned, that the South Wales EaUway Company deposited plans 
for what was termed an " alternative line," in which it was proposed 
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to construct a tunnel under the Severn, if permission were refused 
for erecting a viaduct over it. The tunnel was to have been made at 
Hock Crib, where the river is nearly half a mile in width ; but as it 
must have been begun a considerable distance from the shore, on 
each side, it must have been a mile and a half long, besides cuttings 
of nearly another mile. The depth of the foundation of the tunnel 
appeared on the plans to be about twenty-six feet, with an inclination 
of one in a hundred. But the Admiralty surveyors gave sixty feet as 
the proper depth of any tunnel ; but to comply with this require- 
ment, it would be necessary either to increase the length of the 
tunnel to double its proposed extent, or to have had such an inclina- 
tion as it would have been very difficult for locomotives to overcome. 
Another point also deserves remark, as showing one of the manifold 
obstacles which are found in connexion with such undertakings — 
the crown of the tunnel would have been but six feet below the bed 
of the river, which would have been an insuperable impediment in 
the way of any improvement in the navigation at that point, at least 
by any process of which dredging would form part. By practical 
men of eminence, however, it was from the first considered that the 
monstrous expense, the immense difficulty of the construction, and. 
the almost interminable period which woidd have been occupied in a 
work of such magnitude, would prove an effectual bar against its 
beiug undertaken. 

The Box tunnel, between Chippenham and Bath, is one of the most 
remarkable railway works that has been completed. It is nearly 9400 
feet in length, and part of it is 400 feet below the surface of the hill 
through which it passes. Thirteen shafts were required in its con- 
struction and ventilation ; the material excavated amounted to 414,000 
cubic yards, and the brick- work and masonry was more than 54,000 
yards. The nimiber of bricks used was 30,000,000 ; a ton of gun- 
powder and a ton of candles were every week for two years and a 
half consumed in blasting and lighting, and 1100 men and 250 horses 
were constantly engaged. For a considerable distance the tunnel 
passes through freestone rock, from the fissures of which the water 
flowed so freely, that in November, 1837, the steam-engine employed 
for its removal proyed insufficient, one division of the tunnel was 
filled, and it rose fifty-six feet high in the shaft, so that it was found 
necessary to suspend operations till the following Midsummer, when 
a second engine of fifty-horse power was brought to the assistance 
of its brother leviathan, and the water removed. After another 
irruption which took place, the water was pumped out at the rate of 
thirty-two thousand hogsheads a day. 
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The summit tunnel on the Sheffield and Manchester railway, to 
which reference has already been made, is the longest yet constructed, 
although, in point of capacity, it is one of the smallest. It is 5300 yards 
long, or more than three miles. It is situated near the point of junction 
of Cheshire, Yorkshire, and Derbyshire, — one end near the village 
of Woodhead, in Cheshire, and the other in Yorkshire, and passing 
under a bleak hilly moor, chiefly covered with dark heath and bog, 
barren and dreary in the extreme. The tunnel was formed by means 
of five vertical shafts sunk from the surface of the moor, averaging 
about 600 feet in depth. Around these and the two ends were clus- 
tered the huts that served as the temporary homes of the workmen, 
forming a sort of scattered encampment between two and three miles 
long. The secluded position of the works rendered these erections 
absolutely necessary. The tunnel was in progress about six years, 
during which the number of men employed underwent considerable 
fluctuations ; but is said to have been at one time as great as 1500. 
As the timnel passes chiefly through rocks of sandstone and millstone 
grit, the enormous quantity of 3485 barrels, or upwards of 157 tons 
of gunpowder were employed in blasting ; and, owing to the great 
influx of water, nearly 8,000,000 tuns had to be pumped out during 
the progress of the work. The greater part of the rock excavated 
had to be hoisted, from the depth of about 600 feet, by steam-engines, 
to the surface. 

The entrances of tunnels should be various in style, yet consistent 
with the style of work. They should be massive, to be suitable as 
approaches to works presenting the appearance of gloom, solidity, 
and strength. Mr. Simms, the engineer, has well remarked, that 
a light and highly-decorated structure, however elegant and weU- 
adapted for other purposes, would be very unsuitable in such a situa- 
tion : it is plainness combined with boldness, and massiveness without 
heaviness, that in a tunnel-entrance constitutes elegauce ; and it is 
at the same time most economical. These conditions may be answered 
without cramping the taste of the engineer, as far as taste enters 
into the composition of such designs; for architectural display in 
such works would be as much misplaced as the massiveness of en- 
gineering works would be, if appHed to the elegant and tastefully- 
designed structures of the architect. 

The appearance of the mouths of some tunnels, especially when 
thrown out into prominent relief by a pleasant and well-wooded 
landricape stretching around and behind them, is by no means unat- 
tractive. As a proof of this statement, a better illustration could 

siarcely be furnished than that of the Shugborough Park tunnel, on 
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the Trent Talley Bailway, The north face of this structure forma a, 
noble archway, deeply moulded, flanked by two square towers, the 
whole being eurmounted by a battlemented parapet. The lofty 
trees, covered with the richest foliage, rieiug from the elevated ground 




through which the tunnel is pierced, give a depth of tone and artistic 
effect to the whole scene at once imposing and beautiful, and fijrm a 
remarkably fine feature in the scenery of the railway. 
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HE Maductiaanimportajitauxiliaiy 
■ construction of railways. The 
arying circumetaDces under 
h II it may be rendered available 
rl 1 1 the establiahment of specific 
ill >• either as to tlie occasions of 
s 1 1 )pti<tn, or the precise materialB 

I VI ii cb it should be compfOBed. The 

II lion is usually one of ecouomy, 

III 1 line approaching a town, it ia 
I li"! ensable that some meansshould 

be obtained to premut interference with the traffic on the numeroua 
streets which it is sure to intersect and though this is sometimes 
effected by a tunnel as at Liverpool, where the line passes under the 
houses or by an open cutting traversed by bridges and short tunnels, 
as IS the case near the Euston Station ; or by an embankment, as 
>t Manchester, Birmingham, and many other places — yet this is fre- 
•]ueDtly accomplished by means of a viaduct, or by embaokments in 
which short viaducts are formed. The lines from the City to Black- 
vail, and from Loudon Bridge to Gireenwhich, may indeed be atyled 
nadiict lines, and the continuation of the South Western Bailway 
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from Nine Elms to the Waterloo Station, is thus constructed for 
the entire distance of about two miles. By the adoption of this 
method a great saving of land is effected, as it is necessary to pur- 
chase little more than the actual width of the line, and this is an 
important item where it is carried through densely peopled districts; 
while the heavy cost of purchasing and conveying earth to make an 
embankment is avoided. A smaller annual sum is also required for 
repairs, and the vacant spaces beneath the arches may be let for 
tenements, shops, or warehouses, or fitted up as ragged schools, for 
" nightly homes for the homeless," or other purposes. 

Viaducts are of great value in traversing rivers, ravines, or deep 
valleys, especially where materials for the formation of embankments 
are scarce ; they are chiefly employed in this manner. As an illus- 
tration of the contingencies which arise in the construction of 
engineering works, it may be mentioned that a viaduct having on one 
occasion been planned across a wide and deep valley on a serieB of 
lofty arches, it was foimd in the course of the execution, that the 
precise spot on which it was intended to rear one of the central 
pillars, came exactly over the mouth of an ancient coal pit. 

The materials of which viaducts are constructed are various. Stone, 
brick, iron, and wood have been employed separately and together; 
while the success which has attended their application, both as 
respects cost and permanence, has been various in different cases. 
"Where the original outlay is an object of special importance, the 
erection of timber viaducts has been resorted to, the beams being 
trussed with iron; and thus the expense of excessive coffer-damming 
in traversing water has been avoided. One of these structures may 
be seen on the Derby and Birmingham line, which crosses the Thame 
and Trent rivers. Its length is more than twelve himdred feet, and 
its mean height thirty-three feet ; but its cost per cubic yard was 
little less than that of many stone structures. On the North Union 
line a timber viaduct of great length has been reared ; and on some 
of the Scotch railways the system of trussed-beam viaducts has 
been applied to very large spans. Another timber viaduct, which 
combines great lightness of appearance, economy of materials, and 
smallness of cost, compared with that of an embankment or brick- 
work arcade, connects the Bricklayer's Arms Station with the main 
line of the Brighton and the South Eastern Eailways. The wood 
was previously submitted to Payne's anti-dry-rot process, by which 
it is not only protected from vegetable decomposition, but also from 
fire, to which it is exposed from the falling of burning coals from 
passing engines. 



VIADUCTS. 159 

A timber viaduct of similar shape has been constructed to bear the 
South Eastern Railway between the Shakspeare Tunnel and the Arch 
Cliff Fort at Dover, the piles being driven into the solid rock. The 
*^igbt open framework supports an elevated platform, on which the rails 
are laid, while the sea beats on the "unnumbered idle pebbles" ^hjf' 
Ue below. A sea-wall, it is believed, would have been washed srmf. 

Timber is frequently employed in combination with stone in the 
formation of viaducts. One of the largest works of this kind is 
known as Grreen's laminated bridge, on the Newcastle and North 
Shields Railway. The piers are of stone, and there are five arches 
of one hundred and twenty-six feet span, besides two others of 
emaUer dimensions ; they are altogether more than a thousand feet 
in length. Its cost is stated at £24,000; and as it is estimated that 
£7000 more would have sufficed to have built it entirely of stone, 
the question of economy wiU depend on the relative permanence of 
the materials. There is another stone and timber viaduct on the 
Paris and Eouen line, at Bezons. The stone piers are raised upon 
artificial foundations, brought up to the level of the water by means 
of concrete inclosed within a sheeting of oak piles, driven as closely 
together as possible, and secured by iron staraps and bolts. The 
bridge consists often arches; but in point of economy the structure 
cannot be regarded as worthy of imitation. 

There is another timber and stone viaduct on the East Lancashire 
line, where it crosses the River Irwell at Alderbottom. It is an 
elegant structure, consisting of bays or openings, composed of timber 
framing, resting on stone piers. The bridge carrying the old line 
of railway is nearly adjoining to this, but at a much less elevation ; 
the new route being selected because of the increased power of 
locomotives permitting the use of steeper gradients than were at 
first admissible. 

The Sankey Viaduct is also a "composite" building: its ten arches 
are supported on about two hundred piles, varying from thirty to 
forty feet in length. It crosses the Sankey valley, at the bottom of 
which runs a canal ; and is made of brick, with stone facings. 

The Dryfe Sands Viaduct (see Engraving, next page), on the 
Caledonian line, is a good illustration of plainness of style combined 
with strength and beauty. 

In the formation of viaducts brick and stone are sometimes com- 
bined. At Stockport, on the Manchester and Birmingham Ibie, is a 
structure of this kind, consisting of twenty-six semicircular arches : 
its extreme length is nearly 1800 feet; its mean height, 90 feet. 
The Dane Valley Viaduct, on the North Staffordshire line, is built 




ftlmost entirely of brick. The Midland Counties Tiaduct, acroes the 
valley of the Avon, near Eugby, ia of the same material. It has 
eleven Hemi-elliptical arches, each of filly feet span; it is characterised 
by its escess of masonry in the haunches of the arches, and the span 
of the openings being out of proportion to their height. The Con- 
gleton Viaduct (see Engraving, page 163), on the North Staffordshire 
line, is also of "brick. It has ten arches of fifty feet span, and two 
central ones, which «re among the highest in the kingdom. The 
raiis are 114 feet above the bed of the river. 

The shape and construction of viaducts depend on the exigencies 
of the particular case, and the preferences of the engineer. The 
Dinting Viaduct, on the Sheffield and Manchester line, has been reared 
on seven stone and five timber arches, the latter being of 125 feet 
span, and more than 120 feet high. On the same line is the Etheron 
Viaduct, of stone and iron. The foundations of the piers and abut- 
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meata are laid on the solid rock, and 200,000 cubic feet of millBtone 
grit were employed in its erection. Of timber there were more than 
30,000 cubic feet consumed, which had previoualy been rendered im- 
perviouB to dry rot and the attacka of insects by & chemical process ; 
"le iron that was used amounted to more than eighty tons. The 
Ogwen Viaduct, on the Chester and Holyhead Eailway, is also well 
desermg of notice. - 




A viaduct characterised by great lightness and loftiness crosses 
the valley of the Foord near Folkestone. It consists of nineteen 
arches, some of which are a hundred feet high, and yet the piera are 
not more than six feet in breadth, or one-fifth of that of the arches. 
A remarkable skew viaduct of thirty-one arches cnnses the Ogden 
stream and valley. It traverses the chasm between the rocky sides 
o{ the river, close to which, in the works, was a quicksand fifty feet " 
leep. Into this the contractors threw earth at the rate of fifteen 
hundred cubic yards per day, for a considerable time, without any 
tatisfactory result : this was the largest amount ever deposited in 
t similar space with so much rapidity. 

One of the largest viaducts in the country is that traversing the 
Ouae valley and river, on the London and Brighton line. It con- 
«»♦• of thirty-seven arches, the rails, at the highest part, being a 
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hundred feet above the level of the water. Its length, including the 
abutments, is 1437 feet. 

One of the most daring and stupendous efforts of skill and art to 
which the railway has given rise is the great viaduct across the valley 
of the Dee, in the vale of Llangollen (see Vignette in title-page), the 
dimensions of which are beyond any ordinary effort of the mind ftdly 
to realize. It is upwards of a hundred and fifty feet above the level 
of the river, being thirty feet higher than the Stockport Viaduct. It 
is supported by nineteen arches of ninety feet span, and its length is 
upwards of 1530 feet, or nearly one-third of a mile. The outline of 
the structure is perhaps one of the handsomest that could have been 
conceived, both as regards its chaste style and its attractive finish ; 
while its general appearance is considerably enhanced by the round- 
ness of the arches, which are enriched by massive quoins, and the 
curvilinear buttress of the piers. This style of architecture imparts 
grace and beauty to the structure, without impairing its strength. 
The greatest attention seems to have been paid to the abutments, 
— ^the only part of the erection, in reality, where any decorative dis- 
play could be made. In the middle of both, on each side, there are 
beautifully-executed niches in the Corinthian order, in addition to 
some highly-finished masonry. The piers are neatly wrought at the 
angles, and at the base of nearly all there is a bedding of upwards 
of 460 square feet of masonry. With the exception of the en- 
tradoes of the arches, which are composed of a bluQ sort of brick, the 
whole structure is bmlt of beautiful stone, if not as durable, at least 
equal in richness and brilliancy to that of Darydale. The viaduct 
has an inclination from end to end of ten feet, and connects that part 
of the Shrewsbury and Chester Eailway between Rhos-y-Medre and 
Chirk. Viewed from beneath, the vast structure presents a truly noble 
and grand appearance, while its bold proportions cannot feil to elicit 
the admiration of the most indifferent beholder. 

The New Holland Ferry, on the Humber, represented in the accom- 
panying Engraving, may be regarded as a viaduct-pier. It extends 
no less than 1500 feet into the river, and over it the trains pass till 
they come alongside the. express steam-boat, which conveys the 
passengers and goods across the arm of the sea at a rate of about 
fifteen nules an hour to a similar ferry on the other side. Ijistead 
of the formidable difficulties and numerous annoyances whidhi would 
otherwise attend the transit ; instead of stimibling over wet stoneSi 
slipping along greasy landing-places, and getting in and out of boats^ 
the trans-shipment is easily and securely accomplished: the mosl 
^''^id feel secure, and the most fretful can scarceW comnlain. IJHii 
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facilities likewise afforded for the conveyance of goods are of great 
importance in obtaining their rapid and safe transmission. 

It is always important, and especially So where the arches of rail- 
ways have to be converted into warehouses or dwellings, as is the 
case on some lines, to render viaducts or bridges impervious to water. 
This is sometimes effected by puddling with clay, — a mode which 
seldom fiuls, if it be well executed. Draining, by pipes passing 
through the piers, has been tried ; but it is said not to succeed. A 
method that has been found advantageous is to coat the arches with 
a mixture of coal-tar and lime, or with coal-tar alone ; in which case 
the tar should be boiled previously for ten or twelve hours, to eva- 
porate the water and ammoniacal liquor which it contains. The sur- 
face of the brick- work is swept clean before the tar is applied ; and 
it is found better not to lay it on in wet weather. Asphalte has been 
used in several instances, and with complete success ; but it is more 
expensive than coal-tar. The arches of the Greenwich lUiilway Via- 
duct, which were originally erected without any efficient protection 
against the percolation of water, have been made dry by the appli- 
cation of this cement. Coating the arches with sheet-lead is another 
efficient cure ; but it is too costly for ordinary use.* 

In 1842, Professor VignoUes estimated the cost of brick or stone 
viaducts, averaging about a hundred feet in height, to be from £60 
to £70 per yard forward, or about 33*. per foot in height ; and he 
stated the expense of those formed of timber arches, on stone piers, 
constructed by him on the Sheffield and Manchester and other rail- 
ways, which averaged from seventy to one hundred and thirty feet 
in height, to have been from £35 to £80 per yard forward ; — the 
first-named being the minimum cost, and the latter the maximum. 
Now, viaducts constructed on the principle of a trussed beam, 
and in which the piers have no thrust to sustain, may be erected at 
much less cost than those formed of arches ; and it is stated that the 
former could be, and have been, executed as economically in Great 
Britain as in America, — the cheapness of timber in America being 
counterbalanced by the high price of labour. 

Bridges form an important feature in railway architecture ; and 
some of the most extraordinary engineering works of the present day 
are of this kind. When piers are required in the stream for the 
support of the arches of these structures, it is important that they 
should be placed as nearly as possible at right angles to the current 

• Penny Cyclopaedia, 
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of the water ; and they should be made convex towards the stream, 
for their better resistance to floods. The position of a bridge should 
not be at so narrow a part as to imperil either the works or the 
navigation; for the contraction of the water-way increases the 
depth and velocity of the current. It is also usual to constract 
bridges with an odd number of arches ; for the stream being gene- 
rally most powerful in the middle, an egress through that part is 
best provided by having a central arch. 

The earliest stone bridges had semicircular arches, iGrom their faci- 
lity of construction. But an obvious disadvantage consists in their 
having a great rise; and hence the flatter segmental or elliptical 
arch, depending on abutments, and yielding more water-way with 
less rise, has been gradually substituted. Of structures of this kiad, 
London and "Waterloo Bridges are illustrations. For arches of larger 
span cast-iron was soon found to be best, owing to its rigidity ; and 
Southwark Bridge may be mentioned as an example. The enormous 
amount of material required in the construction of such bridges, 
directed the attention of Telford to the Catenarian principle, — ^the 
cheap, light bridge of semi-civilized nations ; and he reproduced, at 
the Menai Straits, in iron chains, the hide, rope, and ba8ke1>-work 
structures that span the chasms of Ghili, Peru, and Eastern India. 

Comparatively few railway bridges are erected for the purpose of 
traversing water, this being usually accomplished by means of via- 
ducts. They are almost exclusively employed to carry lines over 
common roads, or for conveying common roads over liues, so that 
there may be no interference with local traffic. Stipulation is fre- 
quently made between the parochial authorities or the landowners 
and the Company, for the erection of these structures, before the Act 
of Parliament is obtained, under penalty, if the demand be not com- 
plied with, of opposing the progress of the Bill. The necessity fwr 
bridges is, however, frequently overstated; and after an agreement 
has been entered into for their construction, because of their abso- 
lute necessity, the owners have in some cases accepted a sum of 
money equal to half their cost, and consented to forego the election. 
Thus two railway authorities havebeen subjected to great inconvenience 
and expense in the construction of skew bridges, which a slight and 
unimportant deviation of the turnpike-road would have rendered un- 
necessary. " One of the most serious instances of the abuse both 
ways,— that is, buHdiug and not building bridges, — ^that we recollect, 
is the entrance of the South- Western into Southampton, where the 
proprietors of a road leading to a bridge, which is private property 
and little used, forced the Company, by a chancery suit, to raise a long 
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embankment and carrya very expensive bridge over th^ raiboad, while, 
lalf a mile further on, it crosses, on the level, three or four much- 
requented streets and roads in the suburbs of the town. The bridge 
x)iQd have been well spared where it has been erected, and would bei 
most beneficially placed over one of the other communications." 

It has been affirmed that corporate bodies have no consciences, 
md that, in their collective capacity, they frequently do deeds that 
my individual of them would blush to acknowledge as his own act ; 
and we presume that, bearing in mind this principle, and for the sake 
of equality, individuals sometimes find it necessary, in dealing with 
them, to lay aside, pro tempore, the inconvenient requirements of 
moral obligation, and then each can deliberately take in the other to 
the full extent of his ability ! 

The number of bridges erected over or under local roads, and for 
field communications, is surprising. Sometimes '' cattle arches " are 
also constructed, under which farmers may drive their flocks and 
herds, instead of running the risk of attempting to take them over 
the embankment. There are no fewer than 160 bridges over, and 
110 under, the London and Birmingham line ; on the Dover BaUway 
there are 141 ; and between London and Gosport, on the South 
"Western Hue, there are 188 ; making a total of nearly 600 bridges on 
287 miles of railway. The number of works which it is necessary tb 
construct within a short distance is in some cases astonishing. Thus, 
between Brentwood and Colchester, on the Eastern Counties line, a 
distance of less than thirty-four miles, there are no fewer than 
sixty-four bridges and viaducts, thirty-seven culverts and drains, 
besides eighteen level crossings. 

The foundations of large bridges are usually laid by means of 
cofferdams, which consist of inclosures made by " piling " round 
the space that is to be occupied by the pier, so as to render it water- 
tight. The water is then pumped out, and the pier gradually built 
up to the level of the river. On one occasion Mr. Brunei wished to 
ascertain whether there was a proper foundation for the piers of a 
bridge which it was proposed to construct, and he ordered a wrought- 
iron cylinder to be made, eighty-five feet in length, and weighing 
twenty-eight tons, which should serve the purpose of a coffer-dam. 
By the aid of this contrivance it was found that beneath a depth of 
twelve feet of mud there was a solid mass of rock, capable of sustain- 
ing any required weight. Several persons descended to the bottom 
of the cylinder, and the success of the experiment was in every 
respect complete. 
The cost of the repair of railway bridges is not in general nearly 
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as much as of those on eommoii roads, which usually traverse rivers, 
and are therefore liable to have their foundations injured or de- 
stroyed by the action of the water. The expense of land bridges is 
almost confined to the fresh pointing of the joints with mortar or 
cement, which is an item of little moment in the current outlay. 

There are cases of frequent occurrence, in which railways either 
cross or are crossed by roads or canals in an oblique directioii; 
where, on account of the difficulty or impossibility of constructing a 
square bridge, the only practicable alternative is to employ a form of 
arch which is placed obliquely to the abutments. Such a structure 
is called a skew bridge, and it has been very frequently adopted 
since the more general introduction of railways. 

If a common square bridge were to be employed instead, then the 
roads intersecting the railway would have to be so diverted as to 

cross at right angles, as in fig. 1, which would 
frequently be incompatible with the partunilar dr* 
cum stances of the case ; or the arch must be built 
stretching at right angles to the lower passage 
(fig. 2), and having its embankments and abutments 
so much extended that the entire structure may both stand securely, 
and furnish sufficient area above for the upper passage to continue its 
oblique course over it unaltered. An arch partaking of both these 
forms might, it is true, be employed ; but to such expedients a proper 
skew bridge is in general greatly preferable, and is, indeed, sometimes 
the only allowable form of construction that will serve the purpose 

required, (fig. 3.) The wide, or broad arch, 
too, is a most unscientific mode of overcoming 
the difficulty. Eoom for it, with the requisite 
embankments, could not always be obtained, and 
it would also greatly increase the expense, owing 
to the necessity of constructing a bridge of much larger dimensions 
than would be required were a proper oblique arch introduced, which, 
from its exerting its thrust in the most advantageous direction, is 
stronger than any other of the same magnitude. For besides en- 
deavouring to preserve a certain degree of 
equilibrium among the several parts of an aieh, 
it is considered still more necessary for insur- 
ing the greatest strength, especially where the 
span is considerable, and the upper passage 
narrow, that the beds of the courses of the stones should be every- 
where at right angles, both to the soffit, or under sur&ce of the ar^ 
and also to every vertical plane running in the direction of the road 
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carried orer fche bridge. There ie no difficulty in ful£Umg or com- 
bining these conditions in a square bridge, but it is different ^th 
the oblique aort. Of the kind of bridge which is commonly employed 
to obviate these difficulties, and to secure the greatest advantagea, 
the accompanying engraving of WinkweU Skew Bridge ia an illua- 
tration. 




The larger bridges on our railways usually traverse nvers or 
canals ; the smaller ones cross common roads. These are sometimes 
huidsome erections. One of the best finished of them is near £ugbj 
(see p. 172), of yeUow brick, with stoue dressings, and is a clever 
adaptation of the castellated style. As viewed Irom one side, some 
of the arches of the large Midland Viaduct appear in the distance. 
Bridges of this kind, however, are not common, it having been ascer- 
tained that such works may be erected more economically by means 
of iron girders, as is the case with several railway bridges which 
cross streets in the metropolis. 

One of the most remarkable structures in the country, of the kind, 
is the bridge which carries the Great Western line over the Thames 
at Maidenhead. It is composed of a central pier and two main 
arches, flanked at either end by four smaller openings, intended for 
the passage of the water during floods. The main arches are 
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elliptical, 130 feet span, and 21 feet rise. The land arched are 
aemicircles of 28 feet diameter. The central jrier Btonda in the 
middle of the river. The foundations of the Imdge test on a 
haa-d pebble conglomerate, OTcrlying the chalk, and covered up l^ 
loose gravel and alluvial mud. The body of the work ia executed in 
brick ; the cornice, cap-stones, and coping are from the qaarriea at 
Brajnley-WhitehuTBt, near Leeds. The bridge has thia peculiarity- 




it consists of two arches only, and these are probably the lai^eet, 
and certainly the flattest, in proportion to their span, yet executed 
in brick. Its structure was minutely commeuted on at the time, 
and many absurd misrepresentations were made in reference to it. 
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The reason of ita construction with two arches instead of a greater 
number was the existence of a shoal, affording an excellent founda- 
tion in the middle of the rirer, and the necessity of leaving the 
sides and deeper part of the stream open for navigation. On the 
other hand, the importance of preserving the gradients of the rail- 
way uniform, governed the height of the arches. 

There is a kind of bridge on the South Coast Bailway which is 
worthy of notice. It ia over the Arun, below Arundel, and is the 
first of its kind. At this point the Company was bound to leave a 
clear water-way of sixty feet for the passage of shipping, and this 
had to be accomplished by a contrivance called a telegcope bridge. 
The rails, for a length of 144 feet, are laid upon a massive timber, 
platform, strengthened with iron, and trussed by means of rods, extend- 
ing from its extremities to the top of a strong frame-work of timber, 
rising thirty-four feet above the level of the road-way in the middle 
of the platform, the framework being ornamented so as to appear 
like an arch. Beneath this central framework and one-half of the 
[^tform are mounted eighteen wheels, upon which the whole 
structure may be moved backwards and forwards, so as either to be 
quite clear of the river, or to project its unsupported half across it, 
to form a bridge for the passage of the trains. To provide for 
moving this platform, when it is necessary to open the water-way, a 
second portion of the railway, sixty-three feet long, is laid upon a 
moveable platform, which may be pushed aside laterally, while the 




end of the larger platform is pushed longitudinally into its place. 
Two men and a boy are able to open this bridge in about five 
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minutes, the operation being performed by means of tootbed wheels 
and racks, wrought by winches. 

A steam-bridge, or floating railway, recently constructed to cross 
the Forth, between Granton and Burntisland, on the Edinburgli, 
Perth, and Dundee line, deserves special notice. The difficoltieB 
that had to be overcome to obtain uninterrupted communication 
between the two portions of railway were considerable. As the 
tide rises about twenty feet, a vessel on a level with the quay at 
high water would be a long way below it at low water ; and some 
special means had, therefore, to be adopted of putting carriages and 
wagons on board, that they might be transported to the other side. 
Hydraulic or steam cranes were, it is said, first proposed, bjr 
which they might be raised or lowered; but it was fomid that 
this would be too slow and expensive a process, and that danger 
would also be incurred of injuriag the vehicles. A floating bridge 
was next suggested ; that is, a set of girders and beams, httrixig (ms 
end hinged on shore, and the other attached to a float, to rise and ' 
faU with the tide. This, it is considered, would have fully an- 
swered the purpose, were the water always smooth ; but in stonny 
weather it would have required protection by means of expensive 
piers and jetties. 

The plan that has been adopted was designed and exeeuteil: % 
Mr. Bouch, the manager of the liae. Alongside the piers at Ghraft- 
ton and Burntisland an incline of masonry has been built, upon 
which are laid two lines of rails of the usual gauge. Upon this 
incline a heavy moveable platform is placed, sixty-one feet in lengiih' 
by twenty-one in breadth, and resting upon sixteen wheels. To the 
front of the platform are attached, by means of universal joints, four 
malleable iron girders, thirty-five feet long, constructed of boiler- 
plate, spanning the requisite distance from the platform to the 
vessel, and aflbrdiag sufficient depth of water for the keel of the 
steamer to clear the surface of the slip. These girders are elevated 
and depressed for the arrival and departure of the vessel, by means 
of a winch on each side of a staging, eighteen feet high, erected 
across the platform. The whole structure, with the girders, is raised 
or lowered to suit the difierent heights of the tide, by means of a 
small stationary engine, which is also employed in moving the trucks 
off and on board the vessel. 

The arrangements are made in so complete and efficient a manner, 
that the vessel can be loaded or discharged with the greatest facility, 
— five minutes beiag sufficient to place on board thirty or forty 
wagons, or to remove them from thence to the shore. 
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j The at€amer itself ia of peculiar conatruction. It being neccBBary 
that the middle of the vessel should be kept clear for the trucks to 
itand OQ, the engines are placed apart, each one driving its own pad- 
I die ; for if they had been united, the shaft would have been several 
feet above the deck, and would have allowed only half of it to be 
loaded at a time. 

Upwards of twenty loaded railway-wagons and a passenger car- 
riage have been placed on the vessel and ferried across the rorth at 
once without difficulty, and yet the steamer was only half loaded, 
there being no more carriages at hand to put on board. "With a 
strong wind from the north-west, and a heavy swell in consequence, 
it was expected that some inconvenience might arise on the occasion 
referred to ; but the steamer proceeded across as smoothly and 
steadily as if the sea had been calm and placid. This mode of cross- 
ing the Forth without changing carriages, ia expected to render this 
the most agreeable route to and from the north of Scotland. Goods, 
minerals, and live stock are also taken across without change of trucks ; 
snd thus a continuous line of railway is established between London 
and Aberdeen. The goods trafSc on the floating railway ia said to 
have been opened by the transit of four hundred tons of turnips.* 

Tte^high-level bridge at Newcastle-upon-Tyne is a very remarkable 
structure. It forms the junction between the York and Newcastle 
and the Newcastle and Berwick Eailways. It was projected by Mr. 
Hudson, and designed by Mr. Eobcrt Stephenson, and extends from 




the Castle-garth on the north, to the high ground on the south side 
of the river. There are two roadways, — one level with the Caetle- 



* lllustrat«il Londou Nens. 
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garth, for carnages and foot-passengers, and the other at an eleva- 
tion of 22 feet above it. The carriage-road is 1380 &et in length, 
on a straight line. The bridge is 112|- feet from high-water line to 
the top of the parapet, and the roadway is 80 feet above the 
water. Six arches, each of 125 feet span, form the bridge, — ^the 
piers upon which they rest being of masonry, and the arches, pilkni, 
braces, and transverse girders of iron. The bridge-piers are nearly 
50 feet by 16 in thickness ; and in extreme height are 131 feet from 
the foundation, having an opening in the centre through each. Th6y 
are erected on piles, which pierce the bed of the river about 60 feet 
on the north side and 20 on the south. The land-arches of the 
bridge diminish in altitude from the foundation upwards, correspond- 
ing with the steep bank of the river-basin. 

The roadway for vehicles beneath the railroad forma one of the 
most striking and novel features of the design. This roadway is 
suspended from the great arches which carry the line ; and it is 
scarcely possible to imagine a more interesting or beautifril sight 
than it presents, with the huge span of the arches HimiTiiahiTig in 
perspective, and the opening at the furthest end of the bridge show- 
ing only like a bright spot in the distance. The pillars, which cany 
the road, add greatly to the picturesque effect ; and the multiplicity 
of colimin-ribs, transverse and vertical braces, produces such a com- 
bination of beautiful lines as is seldom seen. 

The Conway tubular bridge, which has deservedly attracted mueh 
attention is, in reality, a rectangular tunnel, or hollow square box, 
having top, bottom, and sides. Around each end is a great deal 
of wrought-iron work, for the purpose of giving strength to the 
whole structure, the work at the top, bottom, and sides having each 
a separate office to perform. It is this part of the work in which 
Mr. Stephenson's scientific knowledge is specially displayed: the 
iron- work above the tube consists of eight square cells or tubes, and 
has to resist compression ; that below the tube consists of six cells, 
and has to resist ten@ion; and that at the sides has to'sedure the 
combined action of the top and bottom. The Conway end of the 
tube is immovable, being fixed on the pier, and made to rest on two 
beds of creosoted timber with intermediate cast-iron bed-plates ; but 
the Chester end is free, so that it may expand by heat and contract by 
cold, as the tube rests on cast-iron rollers, which give play so as to 
allow twelve inches of motion. The whole mass weighs 1140 toni. 

A tubular bridge has been constructed over the "Wye, at Chepstow, 
on the South Wales Railway, to which allusion must be made. This 
bridge consists of four spans, three of about a hundred feet each, and 
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one of 290 feet, extending altogether from bank to bank^for 610 feet. 
The three smaller spans rest upon iron piers, filled yvkh concrete, 
supporting cast-iron girders, on which the railwaj is'jlaid. The 
fourth or chief span is made upon the suspension principle, the great 
length of the girders requiring more support than that afforded by 
the piers alone at each extremity. Mr. Brunei accordingly contrived 
that this should be accomplished by means of a tube 309 feet in 
length, and nine in diameter, which, having been raised to the 
summit of piers erected on the east bank, and in the centra of the 
river, is strengthened by massive chains secured to the girders. These 
girders are fifty feet above high-water mark at spring tides, which 
here rise from fifty to sixty feet — a greater height than in any other 
river in the kingdom. 

In commencing the operation of sinking the cylinders to form the 
piers of the bridge, the workmen had first to pass through twenty- 
nine feet of blue clay and sand, below which they met with a thin bed 
of peat containing timber, some solid oak, hazel nuts, and other sub- 
stances of a like nature. They next came to several feet of fine 
blue gravel, and then found the bed of boulders, upon which the 
cylinders were originally intended to rest. After this was a bed of 
red marl, beneath which they discovered solid rock, resembling what 
is known as millstone grit, into which the cylinders were sunk. 
The mode in which this part of the work was performed was very 
curious. The cylinders were'placed on planks to prevent their cutting 
into the soft mud. One by one cylinders were added until they had 
peached the top of the stage, about forty feet in height, which had 
been erected for the purpose of sinking the cylinders. The weight 
of the column then cut throught the plank, and the cylinder sunk 
about six feet into the mud. Men then descended into the cylinder, 
two or three working there at a time ; and as they excavated the 
soil, so the cylinder gradually sank, and as the column descended, 
fresh cylinders were added at the top. The excavation then continued, 
without interruption, until a depth of about seventeen feet was 
attained, at which point the water broke in from below in such force 
as to require tlie constant operation of two thirteen-inch pumps 
worked by an engine. The water burst in at a moment's warning as 
Boon as the spring was tapped ; and the most remarkable phenomenon 
attending this occurrence was the fact, that the spring- water invari- 
ably rose in the cylinder exactly to that height at which thef tube 
was standing in the river at the moment. That it was not an irrup- 
tion of the water from the "Wye is considered to be beyond dispute, 
inasmuch as the river at this point is, from the action of the tide, 

n2 
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always tainted with mud, which is held ia solution in great quantitips 
at all times, while the water which rushed into the cylinder from 
below was of exceeding purity and contained not a particle of salt. 

Prom the period when the spring was first tapped, the pumps were 
obliged to be kept at work until the cylinders had been sunk to the 
rock ; they were then fiUed with concrete. This irruption of water 
at a depth of seventeen feet from the surface of the bed of the river 
was the same in the sinking of all the cylinders for the centre or 
principal pier ; but the water did not interrupt the works to so great 
an extent in making the other piers, and- the workmen penetrated to a 
greater depth. The spring appeared to be in the bed of gravel, about 
twelve feet from the point where it first burst into the cylinder; 

On the various interesting processes by which the tube was dotted 
to the piers, and ultimately raised to their summit, we shall not dilate ; 
as reference will have to be made to similar means, and on a larger 
scale, in describing the construction of the Britannia Tubular Bridge. 

The Britannia bridge, uniting the shores of North "Wales and the 
Isle of Anglesea, is one of the most wonderful structures of modem 
times. The task of traversing the " great tidal chasm" which forms 
the Menai Straits was committed to Mr. Stephenson, who proved 
fully equal to the undertaking. His conception was commensurate 
with the work, — ^it was, to hang a hollow iron tunnel across the arm 
of the ocean, capable of supporting the heaviest burdens that passiog 
trains could impose, and of bidding defiance to the storms which 
" eddy and whirl" along the Straits. To accomplish this gigantic 
project, a long series of laborious and costly experiments were made 
to ascertain, apart from all preconceived notions, the strongest form 
for a sheet-iron tubular bridge. In these investigations, it was 
jfound that cylindrical tubes failed by collapsing at the top, and that 
they were inferior in strength to those of an eUiptical form. Eect- 
angular, tubes were next put to the test, and they had so decided an 
advantage in point of strength, that the precise form and dimensions 
only remained to be determined. A new "model" was accordingly con- 
structed one-sixth of the size of the proposed Britannia Bridge, and 
the final experiments haviQg terminated in a most satisfactory manner, 
arrangements were made for the erection of the colossal structure. 

The "iron tunnel" which has been thrown across the sea, is sup- 
ported on three piers ; two on the Carnarvon and Anglesea shores, 
and one on a rock in the centre of the Straits. The Britannia tower, 
as the last is termed, rose gradually and majestically from the surface 
of the water to the height of 230 feet, and the piles of masonry on 
land are of the altitude of more than 160 feet. The tower was con- 
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stnicted of 148,625 cubic feet of Anglesea marble for the exterior, 
and 144,625 feet of sandstone for the interior, strengthened by 387 
tons of cast-iron beams and girders, and having a total weight of up- 
wards of 20,000 tons. It was originally intended that the pier should 
be crowned with a colossal figure of Science ; but the depreciation of 
railway property induced the Directors to postpone, if not to abandon 
the design. The land abutments on each side of the Strait are ter- 
minated by two couchant lions of Egyptian character, each weighing 
eighty tons, and which required no less than 8000 cubic feet of lime- 
stone for the formation of the four. 

While the piers and abutments were thus progressing, the construc- 
tion, of the tubes was prosecuted with vigour. A timber platform 
mm erected along the side of the water, behind which were the work- 
shops of the artisans, covering three acres and a half of ground. On 
this platform the plates were secured one to another, in a similar 
manner to that adopted in the construction of iron ships. The 
plates varied in their dimensions according to the portions of the 
tubes for which they were intended, being from six to twelve feet in 
length, about two in width, and from one-half to three-quarters of an 
inch in thickness. Though they had been forged with the greatest 
accuracy, yet each was made to pass between two enormous iron 
roUers, worked by steam, which squeezed down into perfect uniformity 
that variety of irregularities to which the workmen have given 
the term of buckles. The plates were then removed to a punching- 
machine, by which the rivet-holes were made. The lever by 
which this was performed was endowed with a pressure of from 
sixty to eighty tons ; and the iron plates were perforated by the steel 
bolt with apparently as much facility as a child would force its 
thumb through a piece of blotting-paper. The rivets employed in 
securing the plates together were no fewer than two millions in 
number, in the formation of which 126 miles of iron rod were used, 
which weighed about 900 tons. Each "length" of iron had a head 
formed at one end, and was then returned to the furnace to be used 
by the " tube-men." As the bolts were required, a lad snatched up one 
of them with a pair of pincers, and then flung it to another boy inside 
the tube, who picked it up, and ran with it to the "holder-up." This 
man forced it into the rivet-hole by the beating of an enormous 
hammer till its head protruded, through to the other side, when it 
was beaten by a couple of strong and stalwart workmen who soon 
moulded the other end into a head, and thus the bolt was reduced to 
a rivet. This gradually cooling, bound the plates of iron together 
with so much force, that a pressure of from four to six tons on every 
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one would be required to cause them to give way. Practice, however, 
gave such facility to the men, that a set drove 230 rivets a day 
there being about eighteen to a yard. 

The spectacle presented during the progress of the works wag novel, 
interesting, and impressive. Ship-loads of iron continually arriving 
from Liverpool, of Anglesea marble from Penmon, of red iandstone 
from Euncom, and forests of timber from a variety of ports, dis- 
charged their cargoes at the wharves and platforms ; and wagons and 
carts incessantly travelling in all directions, on tramways and common 
roads, combined to form a remarkable spectacle; while vast clouds 
of dark smoke issuing from chimneys ; steam-engines constantly at 
work, pouring forth volumes of steam high into tfie air ; the wbicrmg 
of machinery, the explosion of gunpowder, the thunder-like clang of 
the blacksmiths' hammers at the forges, and the reverberation from 
those at work along the tubes where the rivetters were securing tha 
plates, formed an extraordinary chaos of both sights and sounds. 

The masonry of the piers and abutments being at length suffi- 
ciently advanced towards completion, and one of the tubes being 
finished, arrangements for "the floating** were made, — an opera- 
tion which attracted an immense concourse of visitors from all 
parts of Britain, Europe, and even from the United States. 

In the mean time the platform, which supported the first tube 
that was to be removed, was partly cut away at each end, and a 
dock excavated, sufficiently large to contain four pontoons, at 
either side, of nearly 100 feet in length. TiU the completion of 
the tube, these vessels lay at the bottom of the water, waiting 
tUl their gigantic energies were required to bear away the un- 
wieldy burden.- The combined power of fioatage of the vessels 
amounted to no less than 3200 tons, while the weight of the tube, 
with its apparatus, was only 1800. On the day appointed for the 
fioating, the valves in the pontoons, which had previously admitted 
the water, were closed, and as the tide rose, they rose with it, and 
ere long bore the tube from off the platform on which it had been 
constructed. The capstans on the Anglesea and CamarvOTL shores 
and at the Britannia pier were fiiUy prepared ; cables, six inches in 
diameter and a league in length, were arranged in their required 
positions, or attached to the steamers which were to have the towing 
of the tremendous freight ; a hundred seamen, under Captain Claxton, 
manned the vessels ; nine himdred men assumed their several posts, 
and the vast and complicated arrangements were complete. As the 
gunwalesL of the vessels, like the shoulders of Atlas, received the 
weight of the tube, the land-attachments were severed, the capstans 
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manned, and, as the signal was given by the display of a flag on the 
Anglesea side, and a shrill strain from the trumpet of Captain Claxton, 
from the top of the tube, "to pipe all hands " an enthusiastic cheer 
arose from the seamen, whose efforts, aided by the steam tugs, told 
upon the screws and tackle, and upon the hitherto motionless mon- 
ster; and it slowly glided away, amid thunders of increasing ap- 
plause, without injury or jar, and with a majesty that seemed only 
comparable to that of a mountain moving on the w^ves to the foot of 
the towers on which it had ultimately to repose. 

Such was the completeness of the arrangements, and such the efficiency 
of their execution, that, despite the power of the tide and the short- 
ness of the period in which the work had to be completed, that the 
mass was deposited in its intended position, leaving a clear space of ^only 
about three-quarters of an inch. The undertaking having been abaa 
fiir accomplished, the valves of the pontoons were partially op^i^- 
and the vessels, sinking to the bottom, allowed the ends of tl^ ttifce 
slowly to descend to the respective resting-places which had been 
prepared for their support. 

The next process in this extraordinaiy operation was the elevation 
of the tube to its position at the summit of the piers, — a work which 
was performed by the agency of Bramah's press. The press was 
securely fitted in the upper part of the Britannia tower, at a height 
of about 40 feet above the level to which the tube was to be raised. 
Connected with the top of the piston of the press was a horizontal 
iron beam, from the extremities of which hung two enormous iron 
chains, of the weight of a hundred tons, by means of which the tube 
was lifted to the place of its destination. 

The preparatory arrangements having been completed, and two 
forty-horse power steam-engines applied, a lifting Sorce was gained 
of no less than 2622 tons ; and then the great piston began slowly 
to emerge from the cylinder, until in about thirty minutes the entire 
mass of chains and bridge was elevated six feet into the air. The 
tackle was then secured by " clams" at the foot of the press, and the 
weight removed from the piston, which descending by its own gravity 
to the point from which it started, the lifting operation was re- 
peated ; and as the other end of the tube was treated in the same 
way, the whole was gradually elevated to the summit, the final lift ot 
the first tube being made on the 13th of October, 1849. 

This bridge, which has been characteristically described as an iron 
tube hung across an arm of the sea, was opened on the 5th of March, 
1S50, by the passage of three powerful engines, decorated with the 
flags of all nations, and conveying the distinguished engineer, with. 
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other gentlemen of eminence. The train started at Bangor station, 
and, at seven o'clock in the morning of that memorable day, swept over 
the threshold of the stupendous fabric, and warf Boon lost amid the 
darkness within. The locomotives, weighing ninety tons, were 
stopped on reaching the centre of each of the great spans, and rested, 
with the weight of all the wheels, on the floor of the tube, without 
occasioning the slightest strain or deflection. It required next to 
be ascertained how far the vast corridor was capable of sustaining 
the equilibrium of forces ; and the result was such as to prove be- 
yond doubt the accuracy of the theoretical conclusions at whicl^ Mr. 
Stephenson and his staff of engineers had arrived. The second expe- 
rimental train that went through consisted of twenty-four heavily- 
laden wagons, filled with blocks of Brymbo coal, and making an 
aggregate weight of three hundred tons This was drawn through 
the tubes with deliberate speed. During the passage, a breathless 
silence prevailed ; but when it emerged at the opposite end, loud 
acclamations arose, while the report of pieces of ordnance smote 
on the ear. The examinations were thus continued for a con- 
siderable time ; and the weights that were applied served only to 
demonstrate the stability of the fabric. A train of two hundred 
tons weight was next placed in the middle of the Carnarvonshire 
tube, and remamed there for two hours. It was found, on its re- 
moval, to have occasioned a deflection of only four-tenths of an inch ; 
and it is worthy of remark, that an equal curvature would have re- 
sulted from half an hour's sunshine, while it is confidently estimated 
that the entire structure might be deflected to the extent of thirteen 
inches, without danger of accident. Another testing-train was sub- 
sequently formed, comprising three engines, two hundred tons of 
coal, and from thirty to forty railway carriages, containing between 
six and seven hundred passengers. The tube was traversed by these 
at a speed of thirty-five miles an hour. 

The various trials to which the tube was subjected, by 3tfr, 
Stephenson and his agents, and by Captain Simmons, the Ghipeini- 
ment Inspector for the Railway Commissioners, were in the bigliest 
degree satisfactory. The arrangements that had been made for 
maintaining continuity in the entire length of the tube were also 
perfectly successful ; for, by the conjunction of the several portions 
the strain on any one part was distributed over the whole ; and thus, 
as the engines entered the small land-tubes at either end, the motion 
due to their progressive weight was detected in every tube, even at 
the distance of 1560 feet. The strength of the bridge is indeed 
sufficiently demonstrated by the fact, that according to the estimate 
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of the engineers, it would be capable of supporting a load of locomo- 
tives piled one on the top of the other over its whole surface, or 
that a Hne-of-battle ship might be suspended from it without danger. 
The appearance of the bridge is very imposing. Could the reader 
stand upon the shores of the Isle of Anglesea, and view the entire 
spectacle, though but for a few moments, on some fine spring even- 
ing, he would retire with impressions of its magnificence which 
neither pen nor pencil can create. Extending in the far distance is 
the undulating landscape, varied by the rich tints of the woodland, 
and backed by rising hills ; while the sun, approaching the verge of 
day,— 

" Wearied with sultry toil, declines and falls 
Into the mellow eve ; the west puts on 
Her gorgeous beauties — ^palaces, and halls, 
And towers, all carved of the unstable cloud." 

Stretching far away to the east and west, and glittering beneath 
the sun's rays, are the Irish Sea and St. George's Channel, connected 
by the Menai Straits ; while the steam-vessel and the deeply-laden 
merchant-man wend their way along. In the distance, towards 
the Irish Sea, is the slender fabric of the Suspension Bridge, over 
which some seemingly Lilliputian vehicle and horses are passing. 
The small islands and rock which impede the progress of the water 
along the Straits serve to add interest to the scene. To the 
Northward is the Anglesea column, erected by the inhabitants of the 
leigbbourhood in commemoration of the gaUant Marquis, who led 
he British cavalry at Waterloo ; while about a hundred yards distant 
lay be seen a humble, but touching monument, bmlt by the work- 
len of the Britannia tower, as a tribute to the memory of some of 
beir comrades who lost their lives during the construction of the 
ridge. On the south the view is bounded, at the distance of forty 
liles, by a range of mountains, the loftiest of which is the weU- 
nown Snowdon. Between the base of these hills and the Straits, 
he little wooden town was erected which served for the accommo- 
ation of the artificers and workmen. And now, as we gaze upon 
his scene of mingled wonders and beauties, the deep-toned reverber- 
tion of a train rushing along the iron corridor of the bridge, smites 
ipon the ear ; and thus Science and Nature are mingled in harmo- 
dous contrast, and receive the grateful homage of every rightly- 
•onstituted heart. 

A Tabular view of some of the dimensions of the bridge, and some 
)f the quantities of the materials employed in its construction, may 
jerve to give a comprehensive idea of the entire work : — 
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Feet. 

The total length of each tube is 1,492 

Total length of tubes 2,984 

Greatest height of the bridge above high- water mark 240 

Height of the bottom of the bridge above high- water mark . . 104 

Cubic Feet 
Quantity of masonry in the piers, abutments, and wing 

walls ." 1,400,000 

Timber used in scaffoldings 460,000 

Tons. 

Weight of malleable iron in the tubes 10,000 

Weight of cast-iron 1,400 

Weight of one of the two tubes 6000 

Cost of one of the tubes ^664,000 

Cost of the scaffolding 60,000 

Cost of Britannia Tubular Bridge 600,000 

The successes of our great engineers may encourage all, at once to 
hope and to attempt. They have the mind to plan, and the hand 
to execute ; and so have all men, though with different degrees of 
adaptiveness, and different spheres of action. The ever-varying 
contingencies of engineering operations are constantly opening new 
fields on which to exercise ability. In the erection of great works, and, 
to a still higher extent, in the contrivance and formation of moving 
machinery, the combination of ^theory and practice has to be ac- 
complished in a way which affords room for aU the resources of man. 
By accurate calculations and adjustment of opposing forces, and by 
practical skill in the mechanical details of construction, he must 
attain abundant strength united with the utmost possible economy 
of space and weight ; and here lies the opportunity for the display 
of personal ability. There must be no waste of power, no useless 
and cumbrous weight ; there must be a skilful counterbalancing of 
irregular strains, while the greatest pressure must be sustained by 
the points of greatest resistance. And thus it is that experience 
has entitled us to place implicit confidence in the scientific precision 
of our engineers. Every day we trust our lives and fortunes, with- 
out misgivings, in situations where a slight error in the calculations, 
or a small defect in the workmanship, would inevitably lead to 
catastrophes on which it is painful to allow the mind to dweU even 
for a moment. Let, then, past success in these departments of science 
and art encourage all to the prosecution of higher aims, and the 
attainment of permanent and more important results. 

Par be it fi'om it us to rank ourselves with those who would 
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iwuraacribe within some narrow bounds the limitB of the exercise 
ofman's inventive powera. To believe this wonld be inconsiatent 
Wlh the great faet of his nature as a progreaaive being ; and though 
his reaources and his Bjjhere of operation are doubtless finite, yet we 
tt not attempt to declare their Taoundariea. We avow no sym- 
pathy with the spirit manifeated by the ancient Geographere, who 
drew the lines that marked the confinea of the then known world 
upon their maps, and wrote " «ji ultra" outalde. Experience alone 
can decide the real obstacles that oppose the progress of scientific 
invention ; for while some impediments are objective, and, from the 
constitution of nature, insuperable, others are subjective, and may 
be surmounted; and thus, that which seems impossible with one 
generation, is accomplished by the nest. To know where is the 
barrier, is doubtless a difficult task ; but what is left for man is, 
with zeal and perseverance, to prosecute the task of penetrating 
from the actual and the known into the broad expanse of the con- 
tingent and the unknown. 
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AVING- briefly described the chief works in the 
Gonstruction of a railroad, tbe permanent way, U 
I it Ib designated, cornea under conaideration. The 
r origin of this technical name is not obvious ; for 
- the t«rm is applied to that portion of a radlw^ 
which ia the lea^i permanent of the whole, and 
ivliicli requires continual watchfulneaa and frequent repafn 
to mnbtain in efficient working condition. The word, 
1 not inappropriately employed in contradift- 
tinction to the temporary way, which is laid down in the 
first instance to facilitate the construction of the line. 
A definition of the term, which was once given by a ganger to 
Mr, Brunei and one of his' engineers, may perhaps thrpw some l^t ' 
upon the aubject. Shortly before the opening of the Qreat Western 
line between Maidenhead and Twyford, the engineer-in-chief visited 
the works. A siding had been made, leading along an incline to a 
gravel-pit ; &om which ballast had been brought for tbe permanent 
way, and Mr. Brunei was somewhat annoyed at finding that it had 
not been filled up. The ganger, who was standing near, was accord- 
ingly taken to taak ; and the inquiry made how it was that the work 
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^ iad not been completed. It appeared that the ganger had been 

infonned that the incline was to be permanent ; but not wishing, it 

is presumed, to employ language which should be above the compre- 

iension of the engineer, repUed, as he doffed his cap and stroked 

down his forelock — 

" Please, sir, I understood as you was a-goin' to have an incline 
here for ever! " 

In order to obtain a firm and dry foundation in which the sleepers 
may be laid, a stratum of gravel, chalk, or broken stone is spread 
over the road to the depth of two or three feet ; — ^this is termed 
halhist. If stones are employed, they should be so small that they 
will pass through a ring of two or three inches in diameter ; but 
they are not commonly used. If the ordinary material removed in 
forming a railroad were used as ballast, many difficulties would arise ; 
for in frosty or dry weather it would be so hard as almost to defy the 
spade. A line of railway usually traverses either some gravel-pits, 
or lies in their immediate neighbourhood; and as gravel is not 
greatly affected by changes of the weather, and is, as the men say, 
"always workable," it is almost exclusively used. 

On the London and Birmingham line are several extensive and 
valuable ballast-pits, the principal being at Watford, Leighton, and 
between Eugby and the Kilsby tunnel. The writer was on one occa- 
sion standing in the "Watford cutting, which passes through both 
gravel and chalk, — he made some inquiries of one of the plate-layers, 
in reference to the ballasting, and remarked that the best gravel 
seemed to have disappeared, and that the remainder was either too 
coarse or too fine. " Yes, sir," said the man, " they say the Company 
has got rayther pysoned with it of late ; " which appeared, to say the 
least, to be a novel agency for the commission of wholesale suicide ! 

If the material from the baUast-pits has to be conveyed for a 
considerable distance, a " baUast-engine" is employed, the driver of 
which may be said to be the real opener of that portion of the line, 
though the opening is supposed to be effected with due solemnity 
by the Directors of the Company and their friends, attended with 
the rites and ceremonies of eating a substantial dinner, and drinking 
bumpers of champaign. 

The ballast being spread along a portion of the line, the permanent 
rails, sleepers, and chairs are then laid down ; and as the important 
question of gauge here arises, a brief consideration of it will be 
necessary. 

The question of the gauges has involved a large expenditure of 
time, discussion, and money. When the Liverpool and Manchester 
line was projected, Mr. George Stephenson was appointed engineer 
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he having previously attained a reputation in the colliery districts, 
where he had become specially conversant with the formatioiL of 
tram-roads and the working of engines. The original intention of 
the projectors of the new line had almost exclusive reference to its 
use for the conveyance of goods ; and hence Mr. Stephenson, seeing 
no reason to depart from the gauge then generally established, 
adopted it, and the Liverpool and Manchester Eailway was laid down 
with the gauge of four feet eight inches and a half. The branch 
lines were necessarily constructed in the same way, since the engines 
and carriages would have been otherwise unable to pass from one to* 
the other ; and when the lines which connected the metropolis with 
the northern system were made, the same gauge was preserved. 

Experience, however, proved that considerable inconvenience arose 
from the narrowness of the gauge which had been thus selected, for 
the crowding of the machinery of the engines into the space assigned 
them produced inconvenience both to the builder and the cleaner ; 
and regret was expressed that the gauge had not been fixed a few 
inches wider. Further experience, however, showed that these 
difficulties might be surmounted, and the requisite means for the 
prevention of the evil were to a great extent provided. 

The question was not determined, when a great change took place. 
Mr. I. K. Brunei, who had been selected by the Directors of the 
Great Western [Railway to superintend the engineering works of that 
line, suggested that a gauge of seven feet would be preferable. The 
proposal was startling. When laid before Mr. Eobert Stephenson, 
the engineer of the London and Birmingham line, he reported on it 
unfavourably. A schism arose between the two Boards on Hbe 
subject, and it was found necessary to abandon the idea which had 
till then been entertained of having a common metropolitan ter- 
minus for the two lines. 

AjfL elaborate exposition of his views upon the subject was made 
by Mr. Brunei, in several reports which he addressed to the Di- 
rectors. He admitted that in a continuous line of traffic a departure 
from the established gauge would occasion inconvenience, and that 
in the case of the Great Western Eailway it would almost amount to 
a prohibition of communication]with another line running north from 
London. But he considered that as the new line was to be carried 
through a district in which no railways existed, it could have no con- 
nexion with any other of the main lines, and that as the branches 
would complete the communication with the surrounding districts 
through which the line was intended to pass, they would be independ- 
ent of other railways for the traffic they would bring to the main line. 
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He even maintained that the exclusion from connexion with other rail- 

wajs would be advantageous, inasmuch as it would be a means of 

securing a monopoly of railway communication in the West of 

England and South "Wales in the hands of the G-reat Western 

Bailway Company. The Directors were satisfied, and Parliament 

sanctioned the project by rescinding a Standing Order which had 

prescribed the narrow gauge for general adoption. 

Other gauges were adopted for some other lines. Mr. Braithwaite 
first chose five feet on the Eastern Counties, and some short Scottish 
lines adopted six feet. The Ulster Company availed themselves of 
the recommendation of the Irish Railway Commissioners, and com- 
pleted twenty-five miles of the way from Belfast to Dublin on the 
six feet two inches scale ; whOe the Drogheda Company, which set 
out from Dublin to meet the Ulster liae, adopted a gauge of five feet 
two inches. When this discrepancy was complained of by the 
Directors of the Ulster line, they were answered by the Irish Board 
of Works, that though this looked a little awkward, yet, in fact, the 
two ends being completed, there was little chance of the intervening 
part ever being finished, and that therefore there was no harm done.* 
The dispute having been referred to Greneral Pasley, he consulted all 
the leading authorities, and finally adopted five feet three inches as 
the national gauge for Ireland, being the mean of all their opinions, 
which differs from aU the three gauges now in operation there. 

As regards the accommodation and convenience of passengers, no 
decided preference can be given to either the broad or narrow gauge ; 
but on the broad gauge the motion is generally more easy at high 
velocities. In respect to speed, the advantage is also on the same 
side ; but it is considered by high authorities that the public safety 
would be endangered in employing the broad gauge much beyond its 
present speed, except on roads more consolidated and more substan- 
tially and perfectly formed than existing lines. The narrow gauge 
presents greater convenience for the transport of goods, and is more 
suited to the general traffic of the country. Small carriages are of 
great importance for the extension of agricultural traffic, which has 
scarcely been touched by some railways. " The traffic of the West 
of England,*' says Mr. Sidney, requires "not huge, unwieldy carriages 
and trucks, but handy wagons, which may without inordinate trouble 
or expense be run into small road-stations and sidings, to which a 
farmer may send his couple of fiat oxen, or his score of sheep, or his 
load of com, in conjunction with one or two more neighbours." He 
states that of such traffic there has been little on the Great Western 

* Report of Bailway DepatieB, 1843. 
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Badhray, thoirgli it trairerses rich agrtcultnral dvtaneti^ b^eaoae ^' ike 
whole macldneTy is on too Taat^ eofitlj, and magBafieent a scaW 

Tbe difference in the original outlaj between the broad suad naonrov 
gpmge raiLwajs is of great importance, and in this respect the latter 
hawe a decided advantage. Two lines of rails of the broad gauge are 
fourteen feet wide, and two of the narrow gauge aie nine feet fi?e 
inches wide, the difference being within an inch of another track of 
narrow-gauge railway. Though Mr. Brunei has made his tun&els 
ail feet wider than those on the narrow gauge, yet of this a di£rer0M*e 
of four feet seven inches is all that is strictly chargeable to the gauge. 
Where the works generally are unimportant, the increased cost of 
the land — ^which amounts to three-quarters of an acre per mile — i& 
not an item of very great moment; but where they are of magnitude, 
the difference of four feet seven inches in width to every embank- 
ment, viaduct, and bridge above ground, and every cutting and 
tunnel below, forms an amount of considerable importance, aod de- 
mands a proportionate return in the shape of interest on the cafiital 
expended. In short, it is estimated that where a narrow-gauge line 
would require £6000 per mile, £7000 would in all probability be 
necessary for the broad ; and where the works of art cost, as on the 
Manchester and Leeds Eailway, more than £40,000 a mile, there the 
broad gauge would per se require an augmented expenditure of from 
£6000 to £8000 per mile, merely from the additional size of tbe 
works. 

As regards the security of the traias upon the rails under high 
velocities, much may be said in favour of the broad gauge. The 
greater width between the wheels necessarily gives increased stailoiitf 
to bodies supported upon them, and thus the oscillation found to 
attend high velocities on the narrow gauge is avoided on the broad. 
Ab illustrative of the steadiness of trains on lines constructed 
upon the latter principle, the following incident may be mentioned. 
Shortly after the Great Western Railway was opened to Maidenhead, 
the engines which were employed were found capable of attauoing a 
very extraordinary speed with light weights ; and trains frequency 
accomplished the entire distance of twenty-two miles and a half m 
thirty-five minutes, including three or four stoppages at the ijotter* 
mediate stations. A quantity of fish-bellied rails had to be convejed 
from the neighbourhood of Maidenhead to some point lower down 
the line, where they were required, and a train had been engaged ia 
loading and taking them away duriag the intervals between the 
passage of the ordinary trains. They were accordingly aU cleared 
off, with the exception of one rail, which was inadvertently left lying 
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IS one of the rails of the down line. Shoiily after the remoYal a 

coming fr(»a London approached the spot at full speed — for it 
ufit about the distance from Maidienhead at which it wa& cna* 
py to drive afc the fastest rate before letting off the steam. The 

approached and crossed that terrible bar; but instead of being 
' flung from the rails, as would probably have been the case on 
tanrow gauge, it cut the metal through with its iron tread as if 
re a piece of soap, and passed on without injury or shock. The 
lents were forwarded to Mr. Brunei as trophies of victory; 
Eld, as under other circumstances they might have been, instm- 
8 of fisital destruction. 

ler all that has be^i said in reference to the relative advantages 
te broad and narrow gauges, it appears that the broad gauge is 
>road for economy, and the narrow too narrow for attaining a 
high velocity with perfect security. The breadth of the engines 
amriages on the Great Western system of lines is such, that the 
s have to be of a massive character, in order to sustain the 
, weight ; while the narrow limits of the ordinary gauge do not 
fc of the full development of the power c^ the locomotives, they 
ve some risk of trains running off the rails when at extraordi- 
speed. But should any alteration be effected, it must be jfrom 
►road to the narrow gauge. This would be the necessary course, 
only because the number of miles of the former is few com- 
i with the latter, but because the cost would be incalculably 
To adapt the broad lines to the narrow, would be little more 

to approximate the rails ; but to convert the narrow into the 
i, would involve the re-erection of bridges and tunnels, and, in 
;, almost the re-construction of the lines of the country, 
le evils resulting Irom the break of gauge are by no meana un- 
•rtant. Tiie inconvenience to passengers is great, but the diffi- 
es as respects the goods traffic are still greater. The removal 
t\es loss, pilferage, detention, besides a money tax, estimated at 

1«. Gd. to 2s. (jd. per ton. It is found at Gloucester that it 
pies about an hour to remove the contents of a wagon, full of mis- 
neous merchandise, from one gauge to another, with aU the force 
orters that can be brought to act upon it. An ordinary train, 
1 with "promiscuous goods," may contain "loose commodities, 

as bricks, sktes, lime or limestone, and chalk, flags, clay, manure, 
coal or coke, timber and deals, dye-^woods, iron, iron-ore, lead 
metals, cast-iron pots, grates and ovens, grindstones, brimstone, 
s and hoofs, bark, hides and seal-skins, oil-cake, potatoes, onions, 
Dther vegetables ; cheese, chairs, and furniture ; hardware, earth- 

o2 
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enware, dry salteries, groceries, provisions, cotton wool, oils, wines, 
spirits, and other liquids ; manufactured goods, fish and eggs, ripe 
fruit, etc., etc., etc. Now let us contemplate the loss by damagt 
done to the goods on this line alone, by reason of the break of gtso0 
causing the removal of every article. In the hurry the brickg j^ 
miscounted, the slates chipped at the edges, the cheeses cracked, iiiii 
ripe fruit and vegetables crushed and spoiled ; the chairs, fumitme, 
and oil-cakes, cast-iron pots, grates and ovens, all more or less 
broken ; the coals turned into slack, the salt short of weight, sundry 
bottles of wine deficient, and the fish too late for market. Whereas, 
if there had not been any interruption of gauge, the whole train 
would, in all probability, have been at its destination long before 
the transfer of the last article, and without any damage or delay." 
Though this description is somewhat overdrawn, there is still much 
truth in it. It wiU be readily imagined that the live stock frequently 
manifest decided objections to the change of train; and we are informed 
that pigs exhibit their usual peculiarities of disposition on these occa- 
sions, that cattle sometimes resist with great energy, and that two- 
hours have been spent in effecting the removal of one of them. 

To obviate the difficulties arising from a break of gauge, various 
proposals have been made. Captain PoweU suggested that all luggage 
vans and horse-boxes should be so constructed that their bodies might 
be removed from one truck to another, and the narrow-gauge bodies 
might then be transferred with their contents, and placed sideways on 
the broad-gauge trucks. The narrow-f^auge trucks, however, would 
be imable to give any assistance to the broad-gauge carriage-bodies. 

A combination of the two gauges was proposed by Mr. Brunei, 
to be effected by " the introduction of a single additional rail to each 
line of rails, or separate railway, the outer rail of each railway being 
common to the two gauges." This would admit of the running of all 
the trains of both gauges into the same sidings, and up to the same 
passenger platforms. After maturely considering the subject, how- 
ever. Captain Simmons uses so very cautious and hesitating a style of 
language, that the change will probably be regarded as introducing 
the elements of danger to an unwarrantable extent, and to encourage 
great complication and difficulty ! He says, " By avoiding all medr 
ing points, by a separation of the gauge in the sidings and stations, 
and by most stringent regulations, preventing, under any drcumsfaneei, 
the connecting, in one train, of carriages of different gauges, I think 
the safety of the public will be guaranteed, with <»(Hnary car© and 
supervision, and that the line may, by a strict compliance with these 
conditions, be rendered practically safe." 
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Before leaving the consideration of the Relative merits of the 
gauges, it may be well to make brief reference to the individual with 
whom this subject is intimately associated. Mr. Brunei undertook 
die important and responsible work of trying a grand experiment in 
BBference to the capacities of the railway system ; and with great 
powers of conception, and imfaltering energy and determination in 
the execution of the task to which he devoted himself, he overcame 
the difficulties which lukewarm friends,' alarmed proprietors, and 
avowed enemies, interposed ; and has completed an undertaking 
which, to say the least, has fulfilled many of the promises made 
in reference to it, and has shown the fallacy of many of the objec- 
tions urged against it. And as a noble work, colossal and complete 
in its proportions, it may be fairly regarded as the monumental 
embodiment of the bold inventive genius, and the energetic and per- 
severing labours, of its originator; who, while called "clever but 
theoretical," has shown his power not only of conceiving, but of 
executing the grandest scientific undertakings. 
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The surface of the road having been previously prepared by the 
ballast men, the timbers are laid down on which the rails are to be 
supported. The sleepers are of various kinds, being of stone, wood, 
or cast or wrought iron. Originally, large numbers of stone blocks 
were used, being about two feet square and one foot thick ; and por- 
tions of lines still exist which were made 
=v in this way. Thus, on the London 
and Birmingham line no fewer than 
152,000 tons weight were laid, costing 
about £180,000. This expense is di- 
=a visible into three nearly equal parts : 
one-third for the stone, one-third for 
the freight from the quarries to the Thames, and the remainder for 
delivery on the different parts of the works. 

The setting of the sleepers on which the rails rest is a matter of 
great importance ; as upon its being well managed depends the 
permanent stability of the road. The old method was, after having 
spread the bottom of the excavation, or the top of the embankment, H 
with a layer of ashes, small stones, or gravel, to place the blocks i 
upon this, with the chairs and rails attached to them ; workmen were 
then employed to push the ashes or sand underneath the blocks with 
narrow shovels, at the same time beating upon the upper side of the 
block with heavy maUets, till the rails were at the proper level. 
But in this manner no firmer seat or solidity to the foundation was 
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giyen thau what was effected b j tiie blows of the mafiets upon the 
blocks, which haying little effect in compressing or consolidatii^ die 
foundation, when the carriages came to run upon the rails the blodn 
sunk down, and it required workmen to be constancy puslua^ aabee 
or sand underneath, to raise them to their proper level, until ikey 
came to a permanent seat ; or, in £act, till the seats of tibe blocks 
became sufficiently firm to resist the weight of the carriages passisg 
over them. 

Mr. Nicholas Wood mentions, that when Mr. Stepbens^Q was 
laying down the Liverpool and Manchester line, he adopted the plan 
of having the foundation in the first place so compressed and conso- 
lidated, that the weight of the carriages should have no eSedb m 
causing the blocks to yield. This was done by the impact (d the 
blocks themselves ; the principle being to employ a force oar weight 
upon the foundation on which they had to rest tiiiat should be 
greater than the weight imposed by the action of the caxriagea on 
that foundation. To effect this he made use of liie block itself, by 
successively lifting it up, and allowing it to faU upon the seat on 
which it was intended peraaanently to rest. The block was raised 
by every operation to such a height that, when let flail upon liie 
foundation, the effect was much greater than the direct we^bt or 
pressure of the passing trains. 

For the success of this plan it is essential that the mLaterial on 
which the coating is laid should be perfectly firm and solid ; for the 
least subsiding or sinking of the foundation renders useless all this 
care for obtaining a firm position for the blocks. Hence, though the 
plan was found to succeed perfectly upon excavations well drained, 
or upon consolidated embankments, yet in clay, and other yield- 
ing soils, the whole expense of the setting the blocks was rendered 
unavailing by the yielding of the stratum below. Other means had 
accordingly to be resorted to, and in some cases the blocks were kid 

diagonally, instead of vertically, jui 
seen in the accompanying diagram, 
which was thought to have Ite ^^Sddt 
of steadying the rails; while it g«re 
/v y\ j\ yK to the workmen access to ttie fiwr 

"" V^y \ 0\ ^ - \ ^ y ^^^^' *^ ®®* ^^^^ ^^^* ^ ^^®y became 
\y \y \y \/ displaced. The dil&culties, howev^, 

which attended the use of stone blocks at lengtii led to "die aubsd- 

tution of wooden sleepers, which have now almost altogether anper- 

seded them. The traveller on the London and Birmingham Ime 

notice, at intervals, -exteosive piles of the blocks which h»fr% 
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remoTOd, any number of wiidi may be parcluHed for about eigUmn- 
pence each. 

Wooden gleep^v are noir almost uniTcr- 
- saSj employed, aad they aerve at onoe tt a 
support for the chair and rails, and as ties 
forkeepingthelineingauge. Thematerial 
first selected for this purpose was lareli, 
--^^liich was split in two, and placed wiih the 
convex side dowmva^la, this being con- 
sidered the most durable wood for the purpose, next to oak. The i^an 
has lately been adopted of using timber of larger size for sleepers, and 
which has been prepared by impregnatiug it with certain saline or <rtber 
substances, by processes Tariously denominated, according to tiie 
principle and mode pursued. These sleepers have a greatly increaeed 
durability. 

The distance between the sleepers depends upon tbe strength 
and weight of the rails. At first tkey were placed three feet 
asunder, which was afterwards augmented to three feet five Inezes, 
according to the strength of the rails ; and at present they vary frma 
one foot and a half to four feet apart. The siBe and sfreagth of tbe 
sleepers have undergone similiar augmentation, according to the 
increased burdeua imposed upon them. 

The rails are secured to the eleepera by means of chain, as they 
are termed. Tbe chairs were formerly fixed to the stone blocks by 
woodcn pegs ; they are now held to the wooden sleepers by iron pine. 
The chairs are of cast iron, the size and sh^>e 
of the cavity corresponding with the form and 
dimensions of the rail ; and though depending 
- for their exact shape on the opinion of tbe 
'^■'"'"" '-'"'"'■ engineer, their usual appearance iaverj- similar. 

The first rails ou the London and Birmingham line required a con- 
siderable elevation of the chair, which involved the danger of its 
being wrung from the block — an effect which ia found to follow in 
the exact proportion to the height of the chair. The block was also 
more loosened in the ground by a high chair, and the cost of ti» 
continual repair arising from this disturbance, amounted to o»e-lialf 
the wages expended in repairing the way in general. 

"When tlie rail is laid in the chair, it is usually secured in ita posi- 
tion by means of a wooden Icey. A key is a small piece of thoroughly 
Kpaaoncd oak, which is forced into the cavity left between one 8ide«f 
the rail and one side of the chair. In order to give to the wfcofe 
greater firmness, the key-wood is steamed, Mid then sabjeeted to » 
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pressure equal to twelve pounds on the square incb, from a hjdraulie 
machine. By these means its dimensions are considerably reduced; 
and the key being retained in a drying-house till required, it is easilj 
forced into the chair when necessary, while the moistiure of the 
atmosphere, and the weather, make it expand so as to hold the rail with" 

great tenacity. So great has been the expansire 
power of keys, that they have, in a few instances, 
been known to burst asunder the iron chairs in 
CHAIR, KEY, AND RAIL, which thcy wcrc secured. 

On the Midland Counties line, the wooden keys have been found not 
to last more than about five years; and as they cost from £S to £10 per 
thousand, — and upwards of seven thousand are used in a mile of railway 
with double track and sleepers of three feet apart, — the expense of 
renewal becomes an important item. To provide something more per* 
manent, Mr. "VY.H. Barlow has invented a kind of hollow or tubular key 
of wrought iron, which is made to press equally against the top of the 
chair, the middle of the rail, and its top and bottom flanches. It is 
said that these have been tried with success on the Midland Counties, 
South-Eastem, Warwick and Leamington, and some other railways. 
The weight and the shape of the rails adopted are of great import- 
ance to the stability and economy of the line ; and in the compara- 
tively short period during which railways have been open, they 

have undergone great alterations. In 
determining the shape of the rail, it 
must be so formed that the pressure 
of the weight above may be as per- 
pendicularly downwards as possible; 
jEbr should it be directed sideways 
from the wheel, not only is there a 
great loss of power, but a strong 
tendency to throw the rails out of 
gauge, and thus endanger the safety of the trains. 

The great increase which has been made in the weight of the rails 
has naturally followed from the unforeseen augmentation of the 
weights which they have to bear. Thus the rails first employed 
on the Liverpool and Manchester line weighed only thirty-five 
pounds a yard; but these were soon found to be of inadequate 
strength. Accordingly, in the Eeport of the Directors in 1834, 
they stated, that in particular parts of the road, especially on the 
descending lines of the inclined planes, the rails proved too weak for 
the heavy engines, and the great speed at which they moved; and 
from the breakages that had taken place, the Directors had thought 
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it necessary to order a supply of heavier and stronger rails, wliich 
were to be substituted. And they subsequently stated that the 
re-laying of the way had produced perfectly satisfactory results- A 
portion of the line was laid with parallel rails, weighing sixty pounds 
to the yard, and not only were these more substantial, but there 
was a diminished charge for their maintenance. The great advance 
in the price of iron made this re-laying of the way a costly work ; 
but it is only one illustration out of many in which the earlier lines, 
and especially the Liverpool and Manchester, had to obtain expe- 
rience at a dear rate. Eortunately, the success of the earlier Companies 
provided them with the means of paying for these practical experi- 
ments without material injury. 

Malleable rails have been found to be more durable than those of 
cast-iron, and are, at the same time, less susceptible of the deteriorat- 
ing operation of the atmosphere, than the same rails would be if 
unused ; for if a bar of wrought-iron be placed upon the ground 
alongside one of the same form and material in the railway in use, 
the former is continually throwing off scales of rust, while the latter 
remains almost wholly free from waste of this description — a feet 
which is believed to depend on certain electric influences communi- 
cated by the passage of the trains. 

It may here be remarked, that at one time considerable difficulty 
was apprehended to the progress of trains during frosty weather, by 
the rails becoming glazed with ice. To obviate this evil the idea was 
seriously proposed, and protected by patent, in 1831, of making the 
rails hollow, and filling them with hot water during the winter ! 

On the G-reat "Western Railway a peculiar plan is adopted of 
laying down the permanent rails. These are bridge-shaped, having 

wide flanges or wings, and they are secured to 
continuous bearings of wood, instead of having 
the interrupted support of chairs and sleepers. 
The rails are regarded as necessary to guide the wheels rather than 
support them ; and it is considered that less noise, greater steadiness 
of motion, and diminished wear and tear, result from the adoption 
of this plan. The sleepers are half timbers of American pine, and 
are connected together by transverse pieces. The framing thus 
formed is simply laid on the ballast, which is securely "battered in" 
at the sides ; and the rails, of sixty pounds to the yard, are screwed 
down upon a piece of felt. 

When the permanent way was first laid, the longitudinal sleepers 
were not only held together by the transverse beams, but these 
were kept in their position by a novel contrivance. Piles of great 
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lengtli and magnitude were previously -(kiven into the Toad, aad 
4^ transverse timbers bolted to them at tbe centre. These were 
bound down to the road by the piles, while gravel, or other ^adbm^, 
was driven under the longitudinal beams supporting ihe rails, so m 
to prevent the transverse timbers from being brok^i or bent «t the 
centre by the weight of the loads passing over them. Ija this way 
the piles were regarded as a constantly relieving power, holding tike 
road down against the packing, which would otherwise force it Bp ; 
so that the latter can be driven much harder in than by the osrdioarj 
mode. Mr. Brunei calculated that by these means he threw an" 
upward pressure against the base of each longitudinal timber eqiial 
to one ton per foot forward, or about one ton per square foot. He 
thus obtained three tons for every three feet length of rail; wliSe a 
stone block containing four cubic feet only weighs about a qiisrter 
of a ton, which is therefore the pressure with each three feet rf ndl 
laid in the usual way. The timber used in a mile of this ksad d 
permanent way was about 420 loads of pine, and 40 loads of hard- 
wood ; these required six tons of iron bolts, and 30,000 wood«i screws. 
^I^ rails laid thus were 44 pounds per yard; and the cost of 1^ first 
portion, extending from London to Maidenhead, including layiBg, 
ballasting, sidings, driving, and all such work, amounted to £9200 
per mile. 

When the Great Western line, thus constructed, had been iof 
some time in operation, it was found that the packing beneath the 
timbers required to be constantly renewed, and labourers had. to be 
incessantly employed for that purpose. Experience soon profei 
that the system was ineffective ; the piles, instead of affording a sup- 
port to the road, prevented it from settliug into its natural bed, aai 
they were ultimately abandoned. The cross timbers were detached 
from the piles, and the railway consolidated upon the foundation of 
the road in the usual way, by the weights passing over it. 

Mr. Bruners plan of using longitudinal bearings has not beea 
generally adopted. They were, however, laid down on part «of tfce 
Hull and Selby line ; but the result seems to be decidedly £Ei,vouniUe 
to transverse sleepers. Mr. Gray, who was formerly loc(»notiTe 
superintendent on that line, says that great difficulty was found ia 
maintaining the desired contact between the rails and the tunbexB; 
and if this were not preserved, water found its way mto the crevices 
during wet weather, and was forced out with great viol<33bce by tie 
passage of engines, each wheel throwing it against l^e opposite 4nie. 
Mr. Gray states that he has seen an «ngme leave the depot ^ahnofll; 
as clean as a new pin ;' ' and in less than half an hour adeau spot oouU 
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Fcaroely be detected on it. It appears, also, that the Mie of the 
Trheels of the engiiies on the longitudinal timhers is not so great 
as on the cross sleepers -, for, cm making a trial one frosty morning, 
he found that the engine slipped «p much on a level piece of ground 
that was laid with longrbac&aiyi timbers, that he feared the train 
would be unable to ascend an incline of sixteen feet a mile, which it 
was approaching ; but, to his surprise and relief, he discovered, on 
leaching the incline, which was laid with cross sleepers, that the Hte 
became good; and the engine "went up like an arrow." The 
slipping recommenced ii$B. ^reaching another portion of the road laid 
on longitudinal timbers, and again ceased on reaching the cross 
sleepers. 

Before leaving the various questions involved in the construction 
and preservation of the permanent way, reference must be made to 
the recent employment of cast and wrought-iron bearings for the 
rails, instead of the ordinary transverse wooden sleepers. 

The cast-iron road is the invention of Peter Barlow, Esq., C.E. ; 
Mid has been laid down by him on the SoutSi Eastern Eailway, to the 
extent of sixty-two miles. The advantages which have accrued from 
its adoption are increased firmness, security, and economy ; and it 
appears to have been proved that there was not a greater amount of 
breakage than with ordiriary cast-iron chairs, though the plan has 
been principally tried on a part of, the line where the traffic is very 
hea\y and the ballast defective. With reference to the statement 
which has been made, that there is increased vibration where the 
rails are supported on cast-iron sleepers, it seems that this is chiefly 
found where the road has been laid with old rails, as is the case on 
the Greenwich line ; but on the Ashford and Hastings, and Tunbridge 
Wells and Hastings lines, where new rails were employed, we are 
assured that no difference of sensation can be detected. " There is 
no doubt," says Mr. Barlow, in a communication he has made to 
the writer on the subject, that " the road is hard and rigid ; and this 
is what I consider a road ought to he ; and if the surface is liable to 
unevenness or roughness, this should be corrected by wooden wheels 
and springs. But if you will ride over a long length on the South 
Eastern or Midland, you will agree with me that it is not disagreeable, 
or injurious, or noisy, and entirely different to the block road." 

As an evidence of the advantages of the new method of laying the 
permanent way, the Midland Company report, that the nine miles 
which have been laid ^-ith cast-iron sleepers "continue to stand well, 
an3 are cheaper to maintain than the orc&ary way;" while a state- 
ment of the Londonderry and Enniskillen Eailway Company is 
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equally satisfactory. On the South Eastern line, the half-yearly 
account at the commencement of the present year states that the 
cost of maintenance on the 212 miles was £20,144 for the half-year, 
or at the rate of about £190 per mile per annum ; while the writer 
has lying before him a copy of a letter from Mr. James Taylor, one 
of the contractors of the railway, addressed to the Directors of the 
South Eastern Company,* in which he offers to undertake the main- 
tenance and renewal of the iron permanent way for a term of twenty* 
one years at £100 per mile per annum. 

It appears, however, that the self-supporting, broad-flanged toroughi- 
iron rails of Mr. "W. H. Barlow have, on the whole, a greater aggre- 
gate of advantages than those of his brother. Difficulties have, until 
lately, existed in the rolling out of such heavy rails at the manu- 
factories ; but the improvement of machinery now allows of their 
being prepared with greater facility and at a less cost. It would 
appear that this method has decided superiority over any other ; the 
wear and tear of the rolliug-stock being greatly diminished, from the 
greater evenness of the joints ; while it is found that provision 
against the effects of the contraction and expansion of a long length 
of rails riveted together need not be made, since in practice the 
^ anticipated effects are not experienced. As the 

■Jj inJ^fh l iliii introduction of these new plans of forming the 

1^ ^ permanent wav of our iron roads is producing 

quite a revolution in their construction, a section of Mr. W. H. 
Barlow's wrought-iron rails, and a plan of the method in which they 

^ are laid, are given ; and an es- 
timate is also appended of the 
relative costof Constmctionand 

^ renewal of the several systems. 
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COST OF CONSTRUCTION. 

Cross-sleeper road, including laying d92602 

Cast-iron road 2661 

Wrought-iron road 2317 

COST OF RENEWAL, 

(The value of the materials of the old road heing deducted.) 

Cross-sleeper road £IQGQ 

Cast-iron road 1206 

Wrought-iron road 1267 

The durability of the rails of the |)ermanent way depends exdusiyely 
upon the work to which they are subjected. Dr. Lardner mentbiui 

* Dated February 23, 1852. 
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that rails laid under different circumstances, and in various positions, 
on the Belgian railways, having heen previously weighed with great 
accuracy, and heing taken up after the lapse of a certain time, have 
again been weighed and the loss ascertained, and the quantity of 
work performed meanwhile been accurately recorded. The result of 
these observations has been, that, taking into account the wear and 
firacture, a line composed of well-manufactured rails, weighing fifty- 
five and a half pounds per yard,* and giving passage annually to three 
thousand trains, of fourteen coaches or wagons per train, will last a 
hundred and twenty years before it requires to be re-laid. 

The rails from which these calculations were made were of English 
manufacture, and were taken from every variety of position which 
could be supposed to influence the rate of their wear ; being selected 
from starting and stopping-places, from intermediate positions, and 
from ascending and descending gradients, in order that a correct 
average result might be obtained. It has also been ascertained, 
after elaborate investigation, founded on the theory of the action of 
the driving-wheels of engines, and the effects produced by the weight 
of the carriages, and also by the increased tractive power exacted 
from the engine, that in passing over about sixty English miles 
the engine abrades from the rails 2*2 pounds, each empty carriage or 
wagon four ounces and a half, and each ton of load about an ounce 
and a half. The relative returns thus obtained show that the wear 
is in exactly the ratio of the weight of the body that passes over. 

Let these results be compared with those obtained on English 
lines. In April, 1849, the Directors of the London and North 
Western line received a E/Cport, which they had ordered to be pre- 
pared, as to the probable duration of the permanent way, and the 
period at which it was likely to require to be renewed. In this 
document it was estimated that the actual average age attained by 
the then permanent way was seven years and a half, and that it 
might be reckoned to be capable of twelve years and a half more 
service, making a total of twenty years for its entire life-time. Now 
the average number of trains running over the principal sections of 
the London and North Western line is estimated at fifty, or 18,250 
trains annually ; which being continued for twenty years, we have 
365,000 trains as the traffic necessary to wear out the line. The 
coincidence of the results of this estimate with that of the Belgian 
engineers, who, as we have seen, calculate 3000 trains per annum 
for 120 years, or 360,000 trains in the total, as the power of 
the duration of their lines, is very remarkable ; and is the more 

• Twenty-seyen kilogrammes per current mitre. 
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worthy of note, a» it appears that the Eeport» were dr&wn up wiAoHt 
aay reference ta one another. 

Though the weight of the rails on the Belgian lines is about £%• 
five ponnds, and on the North "Western line from sixty to eighty^p^ 
yard, the conclusions given above will not be disturbed ; JTHMtmiKA 
as the difference of the weight and the velocity of the trains oiii the 
two systems of railway are in equal propOTtion. 

Assuming the railat commonly employed on our lines to wei^^ 
seventy pounds a yard, with twenty pounds for each of the ehain^ 
and giving a sufficient allowance for the bolts, pins, and sidings, ib k 
estimated that about 600 tons of iron are required for each mile of 
railway throughout the country. !N'ow, as about 6700 miles are 
open for pubKc traffic, it follows that more than 4,000,000 tons of 
iron are employed for this purpose. The net cost of a mile of the 
permanent way on the London and North "Western line, with 
eighty-two pound rails, is about £2085, estimating the sleepers to 
last twelve years ; or "with sleepers to last twenty years, the sum ot 
£2350 is required. 

The enormous advance which was made in the price of iron during, 
the early history of the railway system has very materially affected 
the outlay involved cither in making or repairing the permaiueiEt 
way. The fortunes that have been made in consequence by many of 
the iron-masters have been immense ; and hence it is not surprising 
that Lady Charlotte Guest sliould have piqued herself more on being 
the wife of the great iron-master than the daughter of the Scotch 
EarL An amusing story is told of her ladyship, which so well iUruJ- 
trates the statement above made of the profits which, accrued to 
those connected with the trade, — a result mainly attributable to the 
increased demands made by the establishment of the railways of eor 
country, and the continent of Europe, — ^that we cannot refiniia firaa 
quoting it. It seems that her ladyship was generally obserred toh 
in a state of excitement about the time the balance-i^eet of Hm 
works was being made up ; and as soon as it was completed, so eager 
was she to see the amount of profits, that she had a copy deapatcltfd 
to her wherever she might be. On one occasion, she had a grand 
party at her London residence, and when the festivity was afe iti 
height, a courier arrived from Dowlais with a tin box containing the 
expected document. Lady Charlotte ordered it to be brought to her 
in the brilliantly-lighted saloon, where she was surrounded ty a 
circle of her aristocratic friends and relatives, who .probably occ^- 
sionaUy, like her mother, enjoyed a sneer at the cinder^hole. " What'i 
that, Lady Charlotte?" exclaimed they, all crowding^ round the 
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li&m of the tm-l)ox. "'Ti& our balance-skeeV' answieredber 
Jdp. '^ Baknee-Bheet 1" exelaiiE^d tlie £a.ir aristocrats; ^^whsAt^m 
lance-skeet?" "It is an acconmt made up, and showing tb© 
p down at tke works for the last twelve months." The eompaay 
«d, for they thought with Lady Lindsay o£ the emder-kole ; but 
ITels-h iron-master's wife bided her time, for she knew the laugh 
i be with her as she opened the tin case, and drew out the 
nent. "And so that's a balance-sheet/' exclaimed her friends, 
Kng round the paper with the double entries and the red lines, 
hey looked on it as on a phenomenon — ^they had never seen one 
e ; and if they had heard of one, they thought it was something 
ging to a ship. "But what are the profits?" cried they, as 

Charlotte scanned her eye over the paper. Lady Charlotte 
jeemiDg to heed them, said as though she spoke to herself, 
ee hundred thousand pounds — a very fair year," and she re-com- 
d the balance-sheet to its tin case, while peeresses looked as 

wife might have done as she was being changed into salt. 
•ee hundred thousand poimds profit ! What ! you don't mean 
in one year?" "In one year," was the reply, as if there was 
ng at all remarkable in the matter. " I ' d be a Cinderella myself,' ' 
i Border Countess, " to a husband with such a business. Three 
red thousand pounds, only think ! and all from that nasty cold 
-it beats the glass slipper!"* But from this digression we must 
n. 

e maintenance of the permanent way in perfect efficiency is of 
tmost importance. To provide for this, the line is divided into 
)ns, each of about a score of miles, to which "overlookers" are 
inted. These sections are subdivided into short lengths, super- 
ded by a foreman, or " a squinter," as he is technically desig- 
l, with two or three assistants. The duty of the foreman is to 
his portion of line every morning before the first train passes, to 
aat the rails and sleepers are perfectly secure, to observe whether 
keys are fitted in the chairs, and generally to inspect the fences 
works. In case of repair being required, he smnmons his men 
le spot, and if it is sufficient to iaterfere with the passage of 
s, or to warrant the exercise of special caution on the part of 
le-drivers, a signal flag to that eflect is placed eight hundred 
i above the injured spot, until the " patch" is completed. If one 
'- is not sufficient to perform the labour within a reasonable 
•d, assistance is summoned from other parties of men up and 
I the line, in the proportion desired. 

♦ Roebuck's "History of tlie Whigs." 
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During the progress of the relaying or repair of lines to any con* 
siderable extent, it is of vital importance that complete arrangements 
should be made for the continuance of the work with the least po8- 
sible interference with the running of the trains. As an illustratioil 
of the instructions which are given to engine-drivers and to workmen 
during the progress of such alterations, we append a copy of one 
the documents issued on a recent occasion on the London and Nodii 
Western line, during some repairs between Willesden and Harrow 
stations, " from the six and a half to the nine and a half mile-postB,'^ 
which were carried on at the undermentioned times : — 

Prom 4.30 a.m. to 6.10 a.m.. 
That is, after the passing of the 3.45 a.m. Goods from Camden, until 
the 6.0 a.m. Newspaper Express Train from London becomes due. 
Again — 

Peom 6.20 A.M. TO 6.40 a.m., 
That is, after the passing of the 6.0 a.m. Newspaper Express Train 
from London, until the 6.30 a.m. Passenger Train from London be- 
comes due. Again — 

Eegm 6.55 A.M. TO 7.15 a.m., I 

That is, after the passing of the 6.30 a.m. Passenger Train from 
London, until the 7.0 a.m. Third Class Train from London becomes ] 
due. Again — 

Erom 8.0 A.M. TO 9.20 A.M., 

That is, after the passing of the 7.30 a.m. Passenger Train from 
London, and a Pilot Engine to "Watford, until the 9.15 a.m. Express 
Passenger Train from London becomes due. Again — 

Erom 10.20 A.M. TO 10.40 A.M., 
That is, after the passing of the Day Mail Train firom London, 
until the 10.30 a.m. Passenger Train from London becomes doe. 
Again — 

Erom 12.20 Nooisr to 12.40 kooit, 
That is, after the passing of the 12.0 noon Passenger Train fieom 
London, until the 12.30 noon Goods Train from Camden beoomet 
due. Again — 

Erom 1.0 p.m. to 1.25 p.m., 
That is, after the passing of the 12.30 noon Goods Train from Camden^ 
until the 1.15 p.m. Goods Train from Camden, becomes dna. 
Again — 

Erom 3.10 p.m. to 3.35 p.m., 
That is, after the passing of the 2.45 p.m. Passenger Tnun from 
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London until tlie 3.30 p.m. Passenger Train from London beccmie» 
dae. Again — 

Fbom 4.15 P.M. TO 6.0 p.m:., 
That is, after the passing of the 4.0 p.m. Passenger Train £rom 
London until the 5.0 p.m. Express Passenger Train from LcHidon 
becomes due, when the S/elaying is to cease for the day. 

Although all the Down Trains will travel on their own Line, thej 
must do so at cautious speed over the newly laid portion, and should 
any Train arrive out of course during the hours the Plate-layers are 
engaged, they are not to proceed forward on their journey until 
advised by the Policemen engaged with the workmen that the Line 
is ready for their passage. 

Until the work is reported complete, the Drivers, Guards, and 
Breaksmen of aU Down Passenger and Goods Trains are to be in- 
structed by the Poremen on duty, before leaving Euston and Camden, 
that they are to be in readiness to stop on the instant the Policeman 
engaged with the Working Party signal them to do so. 

A Policeman is to be specially appointed to attend the Working 
•PlMty, and stop any Train, should it be necessary. 

H. P. Beittebes. 

SCPEKIKTEin)ENT's OfFICE, 

Euston Station, 30^A March, 1852. 

That systematic precautions should be adopted for the preserv- 
ation both of train and of workmen, is obvious from the fact, that 
in several cases serious accidents have been occasioned to those 
employed, and passengers have been exposed to great peril, in conse- 
quence of these precautions having been neglected. Instances have 
occurred like the following, which will speak for itself of the import- 
ance of taking the utmost care when repairs have to be effected 
on the main line. A broad vale in our midland district is crossed 
by an embankment which supports one of our Iron Eoads. A score 
of plate-layers have been sent to repair part of the line, and are busily 
engaged in their task. The watchman appointed to the gang is not 
«o attentively on the qui vive as his duty requires, for he is chatting 
carelessly with an acquaintance, who has strolled across the line. In 
the far distance a white mass of steam rises in the air among the 
trees, and is anon blo-v^Ti aside as the breeze sweeps by ; and at length 
the deep himi of the iron tread of the approaching train falls upon 
the ear. But the attention of the signal-man is still absorbed in his 

coDTersation, and the men in their work ; while the clink of the heavy 

p 
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hammere on tbe metals, and tbe ordere of fhe Buperintendeut, dioim 
the sound of the train. Suddenly tbe character of the noise i 
changed, and the eignal-maii eees the danger which his neglect hi 
incurred. He Bhouts to his companiona, who have a lorry laden wifli 
wood and raUs, on the very line on which the train is coming ; and 
he also stretches out his red flag that the engine-man, thougl\ lati^ 
may see it. But the pleasant murmur of the train has beootwi i 
deep intermitting boom, and the mass rolls over the rails vitll ■ j 
sound like thunder. Meanwhile the workmen are not idle. Serefd a 
timbers and metals have been flung off the miniature wagon, aiii vitt * 
almost frantic efibrts and superhuman strength the men sttiTeto 
clear the line before the train is upon them. That shrill uneutiilf 
acream from the engine, which pierces their ears, and scarcely leu 
alarms the paasengeis, can hardly hasten them. The guarda and 
stoker have applied their breaks, and the driver stays his angine, and 
then reverses its machinery, and eierta his utmost force, though in 
vain, to stop the motion. The whole mass fiiirly glides npon tiie 
rails with the momentum of some sixty or seventy tons ; and &m 
comes the moment of suspense, when nothing can be dans 1^ Ha 
train to save itself, and it must wait its destiny. But just tt shnoit ' 
the last instant has come, the obstacle is removed ; the half-doHO 
sturdy men have hurled the reluctant lorry off the rails, and down 
the side of the embankment ; and the huge mass of the train g^dee 
by in security, though with not many seconds to spare. Tbe breaks 
are released, the engine is reversed, the steam is turned on, ud Imv- 
iDg the offending signal-man to the punishment of his neglect" for 
which he will have to answer before the nearest magistrate — the train 
rolls forward with its wonted speed, until smootbty and silently it 
comes alongside the platform of its next stoppiug-plac 
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CHAPTER X. 



the Easlon Tarmiam— The Suiion— The Qreit Hftll— Fircela Deliiery Office'" 
—Lou Luggage DepDrtmenl— " A Cuiioaity Shop "— The Dowd Tiun— The Flat- 
foim— Firet, Second, sad Third-CUss Pasiengers, their Races *nd HabtU~Tbe 
CuDden Statioa — PsBaenger BDd Goods Engine Deput — Cattle PUtform — Qoods 
Department— The Up Train— The Ticket Platform- Refiaed Diecriniuatioii- 
ArrangemeoW for the Up Train— The Up Platform- The Arrival— King's Cross 
Station — Inteimediate Stations — Chester Station — Scenes at an " Xnlermediale " — 
BnildfUga and Anangem eats— Waiting for the Train— The Approaching Traio— 
ProaMMS OS the Arriial of the Tiun— The Deserted Slation^-The " Arriyals" — 
Croaainga — Sidings — Chocks — Station, Auiiliaiy, and Junction Signals — Time Sig* 
Data- £leetricTclegraphS)gnals~ANovelContriTancefarSignaling,andilsRe8nUir 
— Fog Signals — An Amusing Eiperiment — Carrisj^e Department — Carriage Cleaning 
^Befrashment E atablinliments- Wolvcrion- Practical EoonomjatTonbridgeSUtion 
— Swindon- Optical Illusion— Vehicular EstabUahinenta at Inlennediale Stations— 
A CroasCountrjJouniej— Scenes hj Night at a Station— Battle Station— Wohura 
Statioa— Level Crossing Stations— The Ptnonael of a Bailwaj- The I^ndoa Rail- 
way Clerk— Duties of (he Clerk— Policemen— Otticial Proprietj-Porters— Guards 
— Duties of Guards- Incident— Dutiei of Engine-Drivers and Firemen— Unique 
Position of the Drivers- Wages of Driven and Firemen- The Station Mercuries— 
Anecdotes. 

ERE you are, Sir! is the somewhat self- 
eontradietory exclamation of the sturdy, but 
ofScioTia cabman, who anticipates the wish of 
approaching pedestrian to avail himself of 
s the advantages of "the atand." Philosophic 
minda have attempted to discover the meana 
by which the cabmen of the modem Babylon 
~ j are enabled to distinguish with preternatural 

iccnracy between " fares" and the common run of travellers ; but the 
outf conclusion appears to be that that unique race of Jehus are gifted 
vitli a capacity of intuitive perception, or an intentional consciouaness, 
■s the Germans have it, denied to other mortals. Without detaining 
the reader with any metapbysical analysis of the arguments advanced 
in the support of so momentous a coucluaiou, or pointing out any of 
the principles which might be legitimately deduced from such premises, 
it will be sufficient to request him to seat himself in the vehicle, and 
to par a visit to the Euston and Camden stations of the London and 

p2 
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North Western Eailway. " Nimble as a bee," the driver snatches 
away the piece of sacking that is supposed to retain the caloric in tlie 
loins of his horse, and instantly goes through a series of evolutions 
in order to bring his cab alongside the kerb-stone, which could not 
be adequately described without the aid of diagrams, and which the 
iminitiated .observer would probably conclude was for the purpose of 
driving the horse in at the open door of the vehicle instead of 
putting the passenger there. In a few moments, the traveller ii 
rattling over the stones in the desired direction. 

The cab enters the Euston station under the propyleum, which 
has been erected after a Grecian model, and has Doric columns of 
the largest size constructed in modem times. The outer yesiibule 
of the great hall, at which the vehicle pulls up, has a beautifuUy 
designed mosaic pavement, constructed of patent metallic lava within 
a border of Craigleith stone, and from it the vestibule is entered. 
This is more than 125 feet in length, and sixty in vridth and height, 
and, as respects both size and grandeur, is, it is believed, murarpassed. 
At the northern end is a noble flight of steps leading to another 
vestibule, in which are doors conducting to the general meeting- 
room, and the board and conference-rooms, while a variety of galleries 
and staircases communicate with numerous offices. 

The buildings are in the Eroman-Ionic style of architecture. The 
ceiling of the vestibule is divided into panels deeply coffered, and is 
lighted by windows above the entablature. There are pillars at the 
head of the stairs, painted in imitation of dark-red granite, which ha?e 
a very handsome appearance. The hall is warmed by hot-water 
pipes, due regard being paid to ventilation. Eight bas-reliefs adorn 
the columns in the corners of the halls, having symbolic repfesexita- 
tions of the characteristics of the cities and towns of T^fmflftgj 
Liverpool, Manchester, Birmingham, Carlisle, Chesfcer, TiimrMfir, 
and Northampton, through which the line passes. 

Several departments of the Company's operations are eanied on 
at the Euston station, which are well deserviog minute ob m na tion ; 
but a brief allusion must here suffice. One of these is the Parofils 
Delivery Office, whence an immense quantity of small packages of dl 
shapes and sorts are hourly issued, while an equal number are received, 
(classified, booked, and despatched to all parts of the Tni^^d l g and 
north of England. 

The Lost Luggage Office is a scene of interest. When a train 
arrives at the termiaation of its journey, every carriage is scrapo* 
lously examined by a searcher, and anything which may be finind is 
conveyed to this office. The description of the artidei tlM dajr of 
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the discovery, the train, and the carriage, are noted down by the 
superintendent of this department with the greatest accuracy ; and 
if an3rthing be discovered that bears an address, if not applied for 
within twenty-four hours, it is forwarded to the owner. If it haa no 
address, and is not inquired for at the end of a month, it is opened, 
and if it give any intimation of the owner, communication is made 
with him. K no intelligence can be obtained, it is disposed of by 
•action, after the lapse of two years from the date of its discovery. 
In this department is kept a luggage inquiry-book, in which a de- 
scription of articles is entered which passengers have lost in travelling, 
and inquiry is then made for them at the Lost Luggage depots. All 
articles found between London and Wolverton are forwarded to the 
metropolis, and those between Wolverton and Birmingham are sent 
to Birmingham. If other resources feil, the superintendent of the 
office writes to more than three hundred stations, with which this 
<^ce is connected, to inquire after the missing goods ; and in the 
event of this effort being unsuccessful, the seeker receives a final 
communication on the subject. The collection of articles in the Lost 
Luggage depot is atonishing : innumerable shawls, cloaks, umbrellas, 
parasols, reticules, scarfs, boxes, bags, eatables and drinkables, may 
here be seen ; while the variety has been amusingly increased by the 
presence of a pair of leather hunting-breeches, a boot-jack, a knapsack, 
a regimental coat, a Scotchman's bagpipes, and a pair of crutches. 

Passing from the offices of the station to the " down platform," a 
train is about to start, and we may linger a few moments to witness 
the interesting spectacle. The sun's warm rays gleam from above, 
and show the web of interlaced rods, bars, and bolts, that support 
the immense area of plate-glass which forms the roof. On the 
dozen pairs of rails that divide the up from the down platforms 
aze strings of carriages, some of which have been collected into the 
train which we now behold. Porters bustle about with luggage of 
all kinds and shapes on their shoulders, or they trundle little 
mountains of baggage to the vans in wicker-work trucks, which have 
die appearance of something between a clothes-basket and a badly- 
eonatructed cradle. One man endangers the heads of the public 
generally by the clumsy manner in which he conveys a huge box 
towards the luggage van ; while another, who is propelling a heavily- 
laden truck, seems to feel perfectly justified in knocking any one 
down or bruising their shins if he has first sought their permissaon 
by muttering the mythic and mystic words, " By y 'leave." 

The train is now rapidly filling, and the luggage is deposited in^ 
on, or under, the several carriages in which the passengers travel, or 
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is put into the break. While these arrangements are progressiDg, 
we may take a momentary glance at the passengers. 

There is a first-class carriage with its characteristic assortment of 
inmates. The middle seats are occupied by two stout gentlemen, 
one of whom is nearly hidden behind a copy of a morning paper he 
is reading, while the other is almost, and will soon be entirely, 
asleep, having already stowed his head in a cap which comes dova 
nearly to his nose. Their travelling companions are a young 
member of an old family in the north, a lady and her daughter. 
The "sprig" will soon find, most unaccountably, that the view from 
the window on the other side is far more attractive thaa that on his 
own, and will consequently prefer to direct his attention that way; 
and the young lady might doubtless be considered to be reading the 
novel which she has just purchased at the book-stand, were it not 
that she will not turn over a leaf above once in half an hour. 

The second-class passengers are another genus. One, who is ft 
commercial traveller, puts on a red cap while the train is alongside 
the platform, and will be nearly asleep before it is out of the yard, 
for he is an old stager, and economises his strength. The people 
here are more communicative, and are sometimes even facetious. 
The chances are that they will joke about the engine, say that 
they prefer having their backs to the horses, talk about a " feed of 
coke," or when the engine whistles they will exclaim pathetically 
" Poor creature ! " These puns, mild as they are, are laughed at by 
the good-tempered passengers as if they had never been heard 
before, instead of it being the five-hundredth or the five-thciLsandth 
time. Others of the travellers, having a turn of mind for the 
agreeably tragic, will point out on the journey the precise spots 
where certain dreadful accidents happened, with the idea, it is pr^ 
sumed, that such recitals give a pleasant piquancy to a joiiniejr; 
The terrible disaster of the mail train, which left York for London 
on the night of the 30th of Eebruary last, and has never since been 
heard of, will be listened to with appropriate feelings of pity for tlie 
unfortunate sufferers! These allusions, of course, produce a yerf 
gratifying effect on the mind of "the old lady," who is always to be 
found iu one of the second-class carriages of every train. "We pa^ 
ticularise her, because she is iuvariably there. She is first found in 
great distress about her box, which is a thing perfectly unique ; aad 
which she is afraid may be pocketed by some one, (though it weighs 
a good half-hundred- weight), in its passage from the omnibus to the 
platform, while she is obtaining her ticket. Then it is a souioe of 
the deepest anxiety to her because it cannot be put under the sea^ 
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^nd will not go into tie locker of the carriage in which she is to 
travel, and it is finally put in a remote van, where the old lady 
would like to go too. Her ideas of steam-power are peculiar, for 
flhe looks upon the engine as something between clock-work and 
gunpowder, and as altogether a very dangerous thing to play with. 
The engine, she also imagines, has an innate and inveterate pro- 
pensity to run away by itself, and to rush from the rails in the 
middle of the highest embankments on the line, for mere purposes of 
self-destruction. 

In reference to the second-class passengers, it may be safely pre- 
dicated of them, that there is one topic on which they are aU agreed, 
and on which they wiU not fail to expatiate until their journey's end. 
It refers to the strong sensation they have of sitting on uncommonly 
hard seats. Indeed, the theory has been fuUy discussed, and is 
popularly regarded as in the highest degree plausible, that the 
Directors of railways send deputations of skilled carpenters all over 
the world to obtain the hardest wood which can be found, vrith 
which to make second-class seats. The result of their investigations 
has been most satisfactory to the Companies; the only difficulty 
arising from a vague misgiving that perhaps the "seconds " may flee 
to the third class, which cannot be worse. 

We cannot on this Hne point out the characteristics of the 
passengers who travel — as iu the Midland districts — ^in that unique 
-species of conveyance, the open third-class carriage. But it is 
worthy of remark, that these vehicles have the pecidiar and inte- 
resting property,— of always meeting the rain from whatever quarter it 
may come. On those occasions the carriages are a species of hori- 
zontal shower-bath, from whose searching power there is no escape. It 
has been well remarked, that a wet, steaming, dripping coach, was a 
melancholy object enough, swaying through a village with its com- 
pact hood of umbrellas, looking for all the world like a large green 
tortoise lying over the top ; but it was nothing to one of these open 
ears in wet weather. To escape the rain is simply an impossibility. 
If the traveller tiims his back to it, he finds the nape of his neck 
'filled with water ; if he faces it, his pockets are turned into wells ; if 
he thinks to protect his hat by his handkerchief, it only augments 
and prolongs his misery, for the rims become like brown paper, 
and he is then in a difficulty to know where to put the dab of 
a handkerchief. It is a fortunate circumstance, that even third- 
class passengers can have covered carriages once every day on all the 
lines in the country. 

But the train is about to start. The "five minutes" bell has rung; 
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places are occupied ; friends prepare for their final adieiia; isod ike 
kst passengers and packages are hastily d^>osited in tihe tnm. 
Meanwhile, the guards have assumed their stations at the beginmng 
and end of the train, and--if it be a long one— at the middle; and 
when all is ready, each of them wares a white flag. The atatioa- 
master, whose duty it is to see all the trains off &om his station, 
glances his eye along to see that all the passengers are accGmmodated, 
and the luggage deposited^ observes the ''all-right" signal of tiie 
guards, and then waves his flag to the engine-driver, who has been 
watching, with his hand upon the "governor," for the required autbo- 
rity. Instantly the whistle shrieks, and the train is in motion. The 
last "good-byes" of separating Mends are hastily exchanged; the loud 
" chay ! chay ! " of the steam, which is at first heard at perceptOde 
intervals, soon becomes a continuous sound ; and passing al<Hig a 
cutting in the London clay, the walls of which are supported by 
massive iron beams stretching across the line, and through two ahort 
tunnels, the train reaches the Camden station. 

The metropolitan terminus of the London and Birmingham Bail- 
way was originally situated at Camden Town ; and thirty acres of 
ground were purchased, a quantity considered by many as pre- 
posterously large. Experience soon showed that a station nearer 
London was indispensable to the complete success of the line ; and 
fourteen acres, which till 1825 had been the quiet scene of nuraery- 
gardens, were obtained and formed into the Euston station. On 
its being opened, the whole of the Camden station was laid out as a 
locomotive, goods, and cattle station; and though in the original 
designs great care had been taken to anticipate the requirements rf 
an augmented traffic, yet such was the rapid development of tiie 
railway system, that in the space of ten years it was found necessaij 
to sweep away almost every vestige of the original buildings, and ta 
remodel the whole. This arduous undertaking has been progieaaiHg 
for some years, and is not yet completed ; for the varying CQiilii^ 
gencies of the traffic demand, that while provision is made for aU 
necessary requirements, no unwarranted outlay should be hazarded. 
The works which have been erected are, however, highly ehaxacte^ 
istic of the advance of mechanical science, and well desenring rf 
special allusion. 

As the visitor looks towards the north, the depot for passenger 
engines is on the left hand, and that, till lately, employed for the 
goods, is on the right. The first " stable" is 400 feet in length, by 
90 in breadth, and generally contains firom 30 to 50 locomotives ; while 
the adjoining coke-sheds are capable of containing 1500 tons of fiieL 
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The €bods engme I^tunda is an immense building, 160 feet in 
diametor^ and is capable of containing twenty-four engines of tike 
largest size ; but since the opening of the Dock Junction Eailwaj, 
it has been exclusively devoted to the engines used on that line. 
In the centre is a turn-table, forty feet in diameter, by means of 
which a driver and £u*e-man can turn their engine so as to face the 
opening, or may deposit it in any of the twenty-four stalls which 
radiate on all sides. 

In locomotive depots various interesting operations may be ob- 
served. The water is perhaps being discharged from " the biler " of 
' a locomotive, as the " fitter" calls it, and it gushes forth from the side- 
cocks with great impetuosity : or the fiimace of an engine is just 
about to be lighted up, an operation which is commenced by de- 
positing a few huge shovels full of red-hot coals from a fire kept for 
the purpose; while a "fitter," in a mass of soiled fustian, clambers 
around, and listlessly rubs the gleaming metal with a handful of oily 
rags, or inserts long-handled oil cans, with still longer spouts, in 
vaiious parts of the machinery. Another is engaged in cleaning the 
^^^bes of an engine by means of a long and flexible iron rod ; and 
' jimlMiii a " coadjutor " — ^to employ modem phraseology — ^is standing 
upon tSe boiler, and " rubbing down" the funnel. 

Near this building is the platform for landing the cattle and 
sheep which arrive here for the London markets ; and the spot, at 
particular seasons of the year, is almost covered with them. Separat- 
ing this part from the remainder of the station, is the terminus of the 
Dock Junction line, and also the Camden passenger-station of the 
North Western Bailway. 

The entire arrangements at this station, for conducting the goods 
department of the Company, are on a colossal scale ; and this will 
not be surprising when it is stated that the merchandise received 
frtwn up and for down trains, averages between eight and nine 
hundred tons a day. During the six months ending the 26th of 
August, 1848, 73,732 railway-wagon loads of goods entered and 
departed from Camden station ; while, as a remarkable illustratiwi 
of the development of the latent resources of a great country by 
cheapening traffic, the carriage performed by the G-rand Junction 
Canal, which meanders alongside its powerful antagonist, has ju> 
toally increased to a very considerable extent since the openii^ 
of the London and Birmingham Bailway. As socm as goods trains 
emerge from Primrose-lull Tunnel, they exchange the main line &p 
some side-rails employed exclusively by them, and advance into 
the station towards the goods department. This is under the agency 
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of Messrs. Pickford, and Messrs. Chaplin and Home, whose experi- 
ence enables them to arrange the details of this immense and 
intricate business with admirable completeness and success. 

The goods depot was erected by Mr. L. Cubitt, with expieM 
reference to the demands of railway traffic. The extent of the area 
of the principal warehouse will be understood when it is stated to he 
twice that of Westminster Hall, being about 230 feet long, by 140 
in width. The roof, divided into three sections, and supported by 
two rows of pillars, has nearly an acre of slating, and 100 skylights. 
The whole is erected on vaults, and out of the 3,000,000 of • bricks 
employed in the building, a large proportion was expended in their 
construction. In Messrs. Pickford' s receiving-shed there are 24 
steam-cranes and 21 wooden ones, besides a steam-lift, a trayeUing^ 
crane on the roof, and a steam-capstan for hauling trucks along the 
rails. To prepare food and water for the 222 horses employed by 
this department, there are four steam hay-cutters, which prepare fif^ 
trusses of hay an hour; and an engine of 16-horse power, which beside 
driving the hay machinery raises water from an Artesian well, 880 
feet deep. 

On goods being forwarded to any of the receiving-offices in the 
metropolis, they are conveyed to the Camden station by the wagons 
of the Company, and after midnight they often continue to arrive. 
Empty trucks having been brought alongside the platforms, they are 
loaded ; care being taken to pass them under a gauge, which is less 
than the height of the arches and tunnels through which they will 
have to pass. A canvass sheet is then stretched over the load, and 
secured with cords, to protect its contents from the weather; a 
printed ticket is affixed, with the name of the town to which each 
wagon is assigned ; and the train is marshalled in the order most 
convenient for leaving the different trucks which are destined for 
particular stations on the line. So complete are the arrangementi 
of the Company, that fifty wagon-loads of merchandise have fi^ 
quently been despatched from hence to the manufacturing districts 
within two hours. 

When an up train arrives, the operations just described are re- 
versed. The various packages are transferred by means of cranes to 
the warehouse, their weight is entered, and they are classified so that 
they may be removed to the various London districts. An enormous 
accumulation of valuable merchandise, apparently in the utmost eon^ 
fusion, is thus seen, when, in fact, it is arranged in complete arder« 
Meanwhile, the horses are prepared to remove the loads, and th^ 
may soon be observed proceeding with them in various directions. 
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Some idea of the extent of the Camden station, and the magnitude 
of all its business arrangements, may be gained when it is mentioned 
that the length of the single line of railway, exclusive of the main 
lines, is more than twelve miles. The annual consumption of gas 
exceeds six millions of cubic feet. Here, too, trains proceeding up 
sad down may be observed at all times of the day and night wending 
their rapid course from and to distant localities ; and, indeed, there 
does not appear to be any spot in the country which is better 
calculated to impress the mind with the magnitude of the require- 
ments of a large and efficient railroad than this. Nor is this 
surprising, when it is remembered that this is the chief metropolitan 
terminus of a railway which includes 438 miles open to public 
traffic, and on which £18,000,000 have been expended ; while it is 
interested, by subscription, contribution, or guarantee, in a niunber of 
lines which, with those already finished or in course of construction, 
form an aggregate of 641 miles, on which more than £25,000,000 
sterling will ultimately form the outlay. 

But our observations are interrupted by that bell which just 
smote upon the ear, and which declares that a train is arriving from 
the north. It is, in fact, in Primrose-hill Tunnel, and if the visitor 
passes to the ticket-platform at the southern end of the station, he 
may be initiated into the rites and ceremonies attendant on the 
reception of an up train. As soon as the bell is sounded, one of the 
Company's servants at the Camden station, who has charge of a 
hydraulic machine for condensing air, allows a portion to rush 
through an iron tube, and thus gives a loud intimation of the 
arrival of the train to a policeman on the up platform of Euston 
station. As soon as the well-known sound is heard, he emerges 
from his little "local habitation,'* and touches the trigger of a 
bell outside the door, which announces the event all over the 
station. 

Scarcely have these duties been discharged, than the train makes 
its appearance at the northern end of Camden station, and giving all 
sorts of shrieking signals to the functionaries there, soon reaches the 
ticket-platform. Two inspectors are here in attendance to receive 
the "cards authoritative," and it is affirmed that these officers 
exercise a very refined discrimination in the fulfilment of this com- 
mission. " Tickets, if you please, ladies and gentlemen ! " are the 
euphonious accents which fall on the ear of the first-class passenger. 
This is modified, it is said, to the — " Tickets, gentlemen, tickets ! " 
of the second-class; while the appeal is shaded off into the— 
** Where 's your tickets ? " of the third. How much of truth there 
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may be in this assertion must be left to the experience of trayeUfln; 
for oorselveSy we confess to have been nniformlj treated with emrj 
attention by the various and numerous funddonanes of this railwaf . 

While the progress of ticket-taking is thus proceeding, i^e engine 
is detached &om the train ; it advances a short distance^ and bemg 
tiumed by a policeman into a siding, it runs back so as to be ready to 
push the carriages to the top of the incliae which leads down to 
Euston. It is worthy of remark, that passengers who wish to go 
City-ward may alight at this platform, and proceed &om thence by 
the Dock Junction line. 

By this time the passengers have fumbled in half their pockets 
for their tickets, delivered them to the authorities, and have colleeied 
the various minor articles of luggage, such as coats, cloaks,. pareek, 
bags, travelling-caps, baskets, umbrellas, and newspapers, whidi 
accompany them in the carriages. The Euston station-master 
having in the interim definitely ascertained that the line is deir, 
announces this, by means of his compressed air apparatus, to the 
ticket inspectors at the Camden platform, who are on no aocoont 
allowed to let a train depart till they have received this intelligence. 
The train will proceed the remainder of the journey by its own 
gravity, the inclination of the line from hence to Euston being con- 
siderable. Many of the travellers, however, are imaware of the 
circumstances in which they are placed, and the apprehension of 
some would doubtless be great, were they the casual observeni of 
their position. Could they stand on the railway and see the long line 
of carriages advancing by themselves, apparently without any power 
to control, or any agency to guide their movements, it would aoem 
that nothing could stay their onward progress to utter destruction. 
But the guards, or " bank-riders," as they are called, who (a supef- 
ficial observer might imagine) were only looking to see when the 
collision would take place, have command of the whole ; and by 
means of the breaks, the levers of which they hold in their hands, 
they regulate the speed so as to conduct the train with perfect safsiy 
to its destination. 

At length the people on the arrival platform see the train emerge 
from under the bridge, the porters prepare for active work, tiw 
cab-horses prick up their ears, and with a jolting £rom the tun- 
tables, which are crossed, the train is quickly alongside. Tbe 
guards apply the breaks, the doors of the carriages are opened, snd 
forthwith emerges a mass of human beings, who seem to have pre- 
determined to create on their arrival the greatest possible amoimt of 
confusion in the smallest possible space of time. The rec( 
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bimda are scarcely excliaiiged, when some or ail rush off in quj^ 
of the horee-hair trunks, carpet-bags, boxes, portmanteaus, and hat- 
CMes, which are included in the all-comprehensive generic term of 
h^lgage, and they at length re-unite, bringing with them, or on the 
broad shoulders of sturdy corduroy-clad porters, the identical pack- 
ages which were deposited in the van at Glasgow, Perth, or Liver- 
pcx^ A vehicle is now obtained, and by the assistance of carriage, 
omnibus, or cab, the party is soon " clear off the premises." As the 
cabmim. trots past the departure-gate of the station, he communicates 
the place of his destination to a person there appointed to receive 
and record it ; by means of which, if travellers leave property in the 
?ebide, they can be discovered — ^while if they are escaping the clutches 
of the law, a clue is furnished for their apprehension. 

The Euston and Camden stations of the London and ^orth 
Western Railway unite to form the metropolitan terminus con- 
neeted with the largest and most influential system of lines in the 
country. But when the terminus of the Great Northem Railway at 
King's Cross is finished, it will be the most compact, extensive, 
and complete in the world. The magnificent sheds for the arrival 
sad departure departments, the arrangements for the coal, com, and 
other goods business, have been provided on those principles which 
the results of the experience of other railways, in the lapse of years, 
have established. Provision has also been made for the contingen- 
cies which may arise in the future development of the requirements 
and resources of each department of the terminus. 

The attention of our reader is now invited to those characteristics 
of structure and management which are found less at the termini 
than at the intermediate stations of our railways. Some of these, 
t^specially where several important lines happen to imite, are very 
I'omplete establishments ; while in the least remarkable of them it is 
necessary that provision should be made for the carrjring on of 
luties which will form an interesting subject of examination. 

One of the largest of these stations, which may be regarded in one 
^nse as intermediate, and in another as terminal, is that of Chester. 
[t consists of a noble pile of buildings in the Italian style, the fa9ade 
fronting the city being 1050 feet long. The centre of the station, 
ivhich is two stories in height, contains on the ground-floor the usual 
offices for passengers ; and in the upper part are those required for 
the management of the business of the Companies whose lines here 
unite. These apartments are more than fifty in number. The 
i¥ings are formed of projecting arcades, with iron roofs, and are 
[ippropriated to private and public yehides waiting the arrival of 
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trains. On the inner-side of the o£Gice-buildingB is a large platEonii 
750 feet long, by 20 wide, and chiefly used for departure trains. It 
is covered, as are three lines of rails, by an iron roof of sixty feet span, 
which is one of the most elegant yet constructed ; and, as the height 
of the walls on which it rests is twenty-four feet from the platfonOy 
the entire structure has an imposing appearance. Behind this shed, 
and only divided from it by a series of pillars and arches, is a space 
for spare carriages, 450 feet long by 52 in width, which is alsa 
covered by a beautifully constructed iron roof. There are likewise 
two sheds for arrival trains. 

All these departments are abundantly lighted from above during 
the day, and by gas at night, which is manufactured, expressly for 
the purpose, close at hand. Connected with the gas-works there is a 
spacious reservoir, from which an engine pumps water into a tank at 
the rate of 400 gallons a minute, the tank being placed so high as to 
command all the upper floors of the station. Extensive and complete 
arrangements are also made for the goods traffic. 

An intermediate station of any importance on a main line is 
always a place worth visiting, to one at all interested in railways. 
It is pleasant to watch the diflerent trains come sweeping up to the 
platform, or rushing through the station with a rrh-oar and a wMA 
that makes the ground tremble beneath their iron tread. ^ 

" First, the shrill whistle, then the distant roar, 
The ascending cloud of steam, the gleaming hrass, 
The mighty moving arm ; and on amain 
The mass comes thundering like an avalanche o'er 
The quaking earth; a thousand faces pass— 
A moment, and are gone, like whirlwind sprites, 
Scarce seen ; so much the roaring speed benights 
All sense and recognition for a while ; 
A little space, a minute, and a mile. 
Then look again, how swift it journeys on ; 
Away, away, along the horizon 
Like drifted cloud, to its determined place ; 
Power, speed, and distance, melting into space." 

Now come long luggage-trains, pursuing their heavy way with s 
business-like stolidity of demeanour perfectly compatible with their 
great weight and respectability ; and then shorty dapper trains 
emerge from the same out-of-the-way part of the establishment, 
which take a spurt up or down the line, as if to try their wind and 
limbs. Occasionally a mysterious-looking engine will make its 
appearance, squeaking, hissing, and roaring — ^now enveloping itself 
in a cloud of steam, and then rattling away as if ashamed of itself; 
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]iow advancing a few yards as if pawing the ground, and wanting to 
start somewhere in great haste; now bj^^g again under the 
curbing hand of the driver, who re8train&;.its hot breath and life ; 
lad then, with a succession of curious jip^s a^id pantings, running 
backwards down the course, or turning|totoV|j^g, evidently with 
something veiy distressing upon its mind, and at last finishing its 
evolutions by spluttering, and dashing out of sight, as if in search 
of something which it had dropped on the road, or madly intent 
upon suicide. 

When an ordinary observer first looks at all these manoeuvrings 
Stan "intermediate," instead of feeling surprise at the number of 
laQway accidents which occur, he comes to the conclusion that the 
only wonder that a sensible man can have is, that there is anything 
but accidents from morning to night ; but afterwards, when he has 
examined thoroughly into the arrangements — ascertained when, and 
how, and why they are adopted — discovered the interpretation of 
those mystic wavings of red, and green, and white signals, and the 
workings of the arms of the signal-posts — ^he sees that everything is 
so admirably managed, that it is only by the occurrence of sometMag 
very unexpected, or a strange complication of inadvertencies, that he 
can conceive of any misfortune happening. 

The extent of the buildings of an intermediate station materially 
depenJb upon the amount and nature of the traffic of the place or of 
the line. As many fast trains will go through without stopping 
here, the main rails must be kept constantly clear ; sidings must be 
provided to receive slow trains ; the goods arrangements must allow 
of trucks and wagons being taken from the main line to the goods 
department, or vice versa, with as little interruption and risk as 
possible ; and the establishment throughout must be so maintained 
as to furnish adequate accommodation, both of things and men, not 
only for the general business of the station, but for the particular 
moments of excitement and bustle connected with the arrival or 
departure of the trains. As part of the work must also be carried 
on by night as well as by day, a division of labour has to be made, 
so as to distribute the burden of duty as equally and as lightly as 
possible, consistent with the efficient working of the whole. 

But some travellers are now dropping in, and, having obtained 
their tickets, they stroll on to the platform, for the dowTi-train from 
London will be here directly. Glance round at the group. There 
is an old lady, with a band-box slung on her arm by an ancient-look- 
ing silk handkerchief of gaudy colours. A porter is wheeling hep 
luggage to the point where the break-van will stand when the 
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train arriTes ; and, seated on a hamper, is her grandson, a chiibbf- 
feced baby, who stares fixedly at everybody and everything, and irto 
kicks his approbation of the scene, so &r as l^e marvelloos swaddling 
of shawls in which he is enveloped will admit. There is also a stook, 
business-looking, middle-aged gentleman, who has drivrai np wffli a 
well-bred horse. He is the squire of a neighboming village^ a 
rural potentate, who is going to a large town, where, instead of 
being regarded with reverence and awe, he will sink down to the 
ordinary level of our common humanity. Half-a-dozen others of tiie 
gentry of the neighbourhood, a few trades-people, a papa aad Ids 
three boys (whom he is taking to school), a governess going home 
for a holiday, and some farmers and cattle-jobbers, complete tiie 
picture. 

But the train is in sight. It has just passed the curve, and in the 
extreme distance a white line of cloud appears to rise firom tiie 
ground, and gradually passes away into the atmosphere. Soon t 
light murmur falls upon the ear, and the poHshed metal of ihe 
engine glances in the sunlight. The murmur becomes deeper 
and louder ; the cloud rises to a more fleecy whiteness, or, as it is 
tossed aside by the wind, it reveals part of the dark, serpent-like 
body of the train. On it rushes, now showing its flank as it threads 
its way round the embankment, then hiding itself behind the engine 
as it hurries forward to the station. The steam is now shut oS, and 
the train, with slackened speed, approaches the platform. The 
luggage is grasped by owners and porters, the doors are opened for 
those who are coming out or getting in ; the baby is handed to a 
kind-hearted gentleman, who proffers his services as an extempore 
nurse-maid in one of the second-class carriages ; the seats are taken; 
and very soon all is ready again for the start. 

Meanwhile, the engine has to take in a supply of water ; and ac- 
cordingly the stoker mounts the tender, pulls round the funnel of 
the water-crane, and, directing it over the orifice of the tender, whidi 
communicates Tvith the tank, receives the necessary allowance. The 
engine-driver is also performing a series of gymnastic evolutunu 
under and around the locomotive, inserting among the works his 
sort of oil tea-pot. By means of its long spout, he gets the Inbri- 
cating fluid into queer secret joints and out-of-the way holes ; and 
then, mounting the engine in a free-and-easy style, he stands ready 
for his journey. 

While these processes are going on, one of the porters avails 
himself of the interval to pass along the line of carriages, in order 
to ascertain that the little brass boxes fitted to the wheels are sop- 
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plied with a sufficiency of the well-known yellow grease. It is by 
means of this that the axles are usually lubricated ; and as the boxes 
open with a hinged lid at the top, they are easily replenished. It 
may here be mentioned that the grease used for this purpose is 
composed of tallow, palm-oil, soda^ and water — the combination of 
the proportions varying with the season of the year. Its cost is 
about 228, a ton. 

By the time the observer has witnessed these arrangements, and 
watched the train off, the platforms are deserted ; and in the contrast 
of the bustle of the past moment and the solitude of the present^ 
he begins to have involuntary reminiscences of Campbell's Last 
Man; and if he steps into the yard, he will find that " the arrivals" 
also are fast disappeariug. The old vehicle, which is a half-breed 
between an omnibus and a fly, with a cross of a Dutch coach in it, is 
just off — the driver having at length managed to get the concern 
under weigh, by dint of some dozen cuts of the whip, ingeniously 
Implied. There is, in fact, a large amount of scientific skill and 
practical experiehce manifested by him in this important work, and 
he is at last successful. The little baker, who has been to the 
neighbouring country -town to buy flour, is briskly trudging along 
the turnpike; the horse-dealer, who lives near the "Blue Lion,*' 
is already talking with the station-man about certain "parties** 
who have been bidding for "the bay mare," and informs him con- 
fidentially that he means to put the little brown horse in harness in 
a few days. The large-bodied one-horse fly, with its corpulent rat- 
tailed steed, which trotted so briskly to the station for its master, 
who was expected, but who has not arrived, now lags homeward 
with the peculiar slowness of gait so characteristic of a disappointed 
vehicle. 

In alluding to the arrangements of an intermediate station, it 
should be mentioned that provision is usually made here for crossing 
from one line of rails to another. As trains have sometimes to stop 
at these stations, and then to return on the other line, crossings are 
necessary. Sometimes, indeed, there are other points on a line at 
which this can be effected ; but there ought to be an efficient system 
of signalling on the spot, wherever it may be, to keep other trains 
from coming up while any other train is in the act of crossing. 
It is important here to observe, that, in order to insure safety, no 
rails which communicate with crossings or sidings should meet the 
trains on any line, if it can by any possibility be avoided. This will 
be best illustrated by the diagram. Let a be the down, and h the 
up rails. As all down trains will proceed on the down, rails, — 



226 O0B IBOK BOASS. 

for this ia a rule which is moat strictly obserrecl, — ^there can nerer be 
danger of a down train paesing hy mistake on to the up rails, aod w 
coming in coUision with a train from the oppo- 
site direction. I^ therefore, it is neoesanrr 
for an engine or for curiages to be reinoT«d 
from the one set of rails to the otlieT, it matt 
be done by the following means : — Ths an gimt 
must be brought along the down rails till it has 
passed the points at e ; the points most Utea be 
altered by hand, and the engine being then re- 
reraeil, it will pass by the crouing on to the nf 
-~l rails i, — the wheels righting the points at^fir 
this purpose. This process has only to be re- 
velled, in order to take an engine &om tbe 
up to the down line. The dehbeiation and 
security neceesuy in this arrangemeDt an of 
the utmost value ; and when it is considflMd 
how fearfid would he the result were trains coming in oppoibs 
directions to meet one another, its importance cannot be orer- 

Sometimes it is necessary to have a siding running forward out of 
the main line, in order that slow trtuns may be put in, to raabk 
faster trains to pass without iatemiption, as represented in tbe 
diagram at d. Under these circumstances, the points at g laite 
to be especially watched ; and they are so contrived, by means of a 
heavy weight, that no train can pass on to the siding unless tt» 
points are turned by hand. There is a siding of this kind on tbe 
up line at Watford, and at many other places. A similar anange- 
ment is also made at Camden station, by means of which a pilot- 
engine may be taken &om a train which it has been assisting up &o 
incline from Euaton, without stopping the train. In this oaae^ 
just before the train reaches the cuial bridge, tbe first engine is 
detached, and runs on with accelerate speed, while the rest of tiie 
train slackens its pace, and, on ^proaching the policenum at the 
&cing-points, the engineman motions with his hand, or with hie 
hand-lamp if it be night. The pointsman then changes the p<HntB, 
and the pilot runs into the siding, where it immediately ohecka iti 
speed, and comes to a stand; while as soon as it has passed, the 
points are reversed, and the train proceeds on the main line. His 
operation is one requiring care and coclness, as the policeman does 
not know till a moment before whether or not the 
engine is to continue with the train. Though on c 
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train was sent into the siding by mistake, it was soon brought to a 
sfeandy and the writer is not aware that any evil has occurred from 
the practice. 

Accidents have in some eases arisen by the rolling of carriages 
from a siding into the main line, by the action of the wind, or some 
other cause, and thereby exposing passing trains to danger. To 
guard against this, self-acting chocks have been introduced in some 
situations. These consist of pieces of bent rail or iron bar, so 
mounted that, while they may be turned out of the way by the 
wheels of a carriage which is being pushed into the siding, they rise 
up as soon as it has passed, and prevent it from roUing back to the 
main line, except when they are held back or clear of the rails by 
an attendant, which is done by means of a lever handle, similar to 
those used for working switches. 

Some of the most important arrangements of railways are those 
connected with signal-giving and signal-receiving; and every train 
that proceeds on a line is regulated in constant compliance there- 
with, including police signals, stationary signals, semaphore signals, 
junction signals, auxiliaiy si^s, train signals, special signals, and 
detonating signals ;* while these are modified according as it is day 
or night, or the weather is foggy. The exhibition of a white signal 
— ^whether a flag or a light— signifies " all right ;*' green indicates 
danger, and shows that " caution" must be exercised ; while red is the 
signal of dcmger which requires that the driver shall immediately 
"stop." Kthe line is clear and " all right," the policeman on duty 
will stand erect vnth his flag in hand, but show no signal ; if it be 
necessary to proceed with caution, the green flag is elevated ; and if 
caution has to be exercised on account of any defect in the rails, the 
green flag is depressed. 

The signal arrangements at the intermediate stations on the North 
"Western line are various, but all are simple and complete. A station 
signal is provided for both the up and the down line, one being usually 
erected at each end of the station, and of the kind represented in 
the Engraving. On a train stopping, or travelling slowly through 
an intermediate station, the signal which is painted red on one side 
is shown for five minutes in the direction from which the train has 
come, in order to stop any following train ; the green signal, on the 
shorter post, is then turned on for five minutes, to complete the ten 
minutes* precautionary signal. Exception is made on the Liverpool 

• See "Roles and Regulations" for the London and North Western Railway Com- 
pany, and also those for other Companies. 
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mid Mancheater line, where tlie red signal is shown for three minntM 
and the green for five ; and also when an expreaa train or a rigul 
engine has pasaed, when the green signal only is shown fbr in 
minutes. Aa the lamps and the boards are oonnected together, die 




lamp has only to be lighted at night or in a fog, aad the a 
ment is complete. When the vane is presented e%ewiBe to thednm 
of an approaching train, a.8 ia seen in the Engraving, it shorn tht 



right. The higher mast supports the red signal, and the lower 
ffith the lamp has the green. 

jsides these there are auxiliary signals at most of the principal 
onfl, worked by meaae of wires, which permit their being placed 
at almost any distance fcom the 
spot where they are regulated. 
These auxOiaries are especially 
valuable,in thick weather ; for as 
they are constructed several 
hundred yards up or down the 
line, drivers of engines can obey 
them when it would be impos- 
sible for them to see the station 
signals with distinctness. They 
are constructed with only the 
green or " caution," and the 
" all right " signals ; the pre- 
sence of the former intimating 
that the red signal ia turned 
on at the station, and that it 
is therefore to be approached 
slowly. In the £ngraving of 
the station signid, the reader 
may observe the lever by means 
of which the auxiliary signal ia 
worked. 

Where junction lines unite, 
or lines cross one another at the 
same level, it is essential that a 
complete system of signalling 
d be adopted. The Engraving on page 230 represents a junction 
uble-signal station. It consists of two masts, to the summits of 
I fan-like arms and lamps are attached ; these convey the desired 
nation to the drivers of approaiihing trains. When the arm 
1 is painted red, and is always on the left of the engine-driver, ia 
>;ht angles to the mast, it signifies danger, and the train must be 
diatelj stopped ; if it be at an angle of forty-five degrees, caution 
be observed; and if the arm be parallel with the post, it 
inces the signal all right. 

connexion with these junction signals, there is a wooden 
^ erected on an elevated platform, that the policeman on duty 
lec thetruius uta distance; there ia also an apparatus for working 
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the Bignals, and another, for shifting the points. In ocder bettm 
to imderstand the Mrangements, let. it be Buppoged that on each of 
the two lines which here form a junction a train is advancing. The 
engine-driverB, when they arriye at some appointed spot — at, perh^ 
half a, mile distant from the station— give a whistle, which would 
attract the attention of the signal man, saippoaing that, by aome 
inadvertence, or by the trains being unexpected, he were not to be 




looking in that direction. As the man haa not yet altered th« 
signals, they are, both fiiUy on at danger, that being their poaitiw 
whem at rest ; and supposing neither of the arma to be d e p M W oH 
the trains would pull up, or gently approach the signsl station to m* 
the cause of the detention, taking care, at the same time, to be retAf 
to stop altogether at any moment. If, however, all is right, au 
train may be permitt<jd to advance, precedence being given to tbs 
one neartst, or to a iaater-runniug train ; and the policeman, putting 
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lis foot into a kind of stirrup, there being four arranged side by 
nde, by these means lowers one of the arms to the caution position, 
and the train, thus signalled, proceeds, while by means of the handles 
tbe points are shifted, if this be necessary. 

An invention is in use by means of which the signal may be 
given to engine-di'ivers as to how fer the preceding train is before 
them. It consists of a copper ball, descending down a pole about 
sixteen feet high, which at night is lit by lamps : it occupies ten 
minutes in its descent. It is wound up by clockwork, with scarcely 
any trouble, as soon as a train has passed, thus showing to the 
driver of the next train how far the one that preceded him is 
ahead, this being indicated by the position of the baU upon the 
pole, and guiding him as to the speed at which he is going. As 
much, however, depends not only upon the distance of the train 
before him, but upon its nature — as to whether it is express, slow, or 
goods — the information conveyed by these signals would be incom- 
plete ; while on the North Western Eailway, and on other lines where 
a similar system of signalling is practised, the driver can always suffi- 
ciently infer the distance of the preceding train by the fact that, if 
the line is signalled as clear^ the other train must have passed not 
less than" ten minutes before. At some stations on the North 
Western line, an apparatus for signalling to passing trains the 
nature of the preceding one, has been adopted, but it has been found 
unnecessary ; for, as some of the drivers well remarked, " Why, you 
see, sir, it would be very well if we did not know what was before 
08, but we always do ; for if it be a train out of the common way, 
the station-masters tell us." 

If a tunnel be in the neighbourhood of a station — as is the case 
with the Primrose-hill, Watford, and Liverpool tunnels — it is of 
great importance that an efficient system of signalling should be 
adopted, aided by electric-telegraph communication from end to end. 
It is, in fact, now generally admitted, that wherever there are tunnels 
of any considerable length, the electric telegraph ought to be 
employed, and that two trains should never be permitted on the 
line of rails in a tunnel at the same time. Other precautions 
necessary imder extraordinary circumstances. Hand-flags in 
windy weather are bad signals, for they have frequently the appear- 
ance of a mere string, while painted boards always show their fuU 
size. If on a sudden emergency a red flag or lamp cannot be 
obtained, a white one, or any other signal waved violently, is a sign 
of danger. 

An Irishman, who appears to have been in some measure 
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acquainted with the science of signalling, was on one occanoa 
walking along the Great Western line without permission, when he 
thought that he might reduce his information to practical use. 
Accordingly, on seeing an express-train approach, he ran a short 
distance up the side of the cutting, and hegan to wave a handtw^ 
chief very energetically, which he had secured to a stick, as a signal 
to stop. The warning was not to be disregarded, and never was 
command obeyed with greater alacrity. The works of the engine weie 
reversed — ^the tender and van breaks were applied — and soon, to the 
alarm of the passengers, the train came to a " dead halt.*' A 
hundred heads were thrust out of the carriage windows, and the 
guard had scarcely time to exclaim — "What's the matter ?" when 
Paddy, with a knowing touch of his "brinks,** asked his "honour it 
he woidd give him a bit of a ride ? *' So polite and ingenuofus a 
request was not to be denied, and, though biting his Hp with temcf' 
ance, the officer replied, " Oh, certainly ; jump in here,'* and the 
pilgrim was ensconced in the luggage-van. But instead of having 
his ride ^*for his thanks,*' the functionary duly handed him over to 
the magisterial authorities, that he might be taught the important 
lesson, that railway Companies did not keep express-trains for Iriah 
beggars, and that such costly machinery was not to be imperilled 
with impunity, either by their freaks or their ignorance. 

During the prevalence of fogs, when neither signal-posts nor 
lights are of any use, detonating signals are frequently employed, 
which are affixed to the rails, and exploded by the iron tread of the 
advancing locomotive. All guards, policemen, and pointsmen who 
are not appointed to stations, and all enginemen, gatemen, gangers 
of platelayers, and tunnel-men, are provided with packets of these 
signals, which they are required always to have ready for use whilst 
on duty ; and every engine, on passing over one of these signals, is 
to be immediately stopped, and the guards are to protect their train ^ 
by sending back and placing a similar signal on the line behind them 
every two hundred yards, to the distance of six hundred yards ; the 
train may then proceed slowly to the place of obstruction. When 
these detonating signals were first invented, it was resolved to asoov 
tain whether they acted efficiently, and especially whether the noise 
they produced was sufficient to be distinctly heard by the engine- 
driver. One of them was accordingly fixed to the rails on a par- 
ticular line by the authority of the Company, and in due time the 
train having passed over it, reached its destination. Here the 
engine-driver and his colleague were found to be in a state of great 
alarm, in consequence of a supposed attack being made on them by an 
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iBsassin, who, they said, lay down beside the line of rails on which 
I |hey had passed, and deliberately fired at them. The efficiency 
of the means having thus been tested, the apprehensions of the 
ffiginemen were removed, though there was at first evident mortifica- 
tion manifested that they had been made the subjects of such a 
inecessful experiment. 

fi f In the sidings of the stations some spare carriages and trucks are 
usually kept, which are protected from the weather by sheds. Here, 
miter performing their work, they are submitted to the process of 
fleaning, internally and externally, aU of which is executed with 
akiU and dexterity. At the large stations, and the termini, this duty 
IB divided among several grades of servants, each of whom attends 
almost exclusively to a special department. After the carriages have 
been searched by the officer appointed for that service, who takes 
charge of any articles of value that may have been left by the pas- 
sengers, in their hurry to depart, they are given into the care of the 
cleaners. A gang of these set to work with mops and pails, with 
which they make a vigorous assault on the wood, iron, and glass of 
the exterior of the carriages; and aU is rapidly and efficiently 
purified. They are then cleansed and beautified by means of 
sponges, chamois-skins, brushes, cloths, and other utensils, till they 
are clean and bright. The buffer-rods, and other moving parts of 
the vehicles, are oiled, the grease-boxes supplied, and the leather and 
straps on the roof blackened. The inside is also dusted with cloths 
and leathers, till the blue-cloth seats, sides, and backs are freed from 
dirt, the windows made to resume their transparency, and all trace 
of the late journey is effaced. 

An important department of the duties of the station, whether it 
be terminal or intermediate, relates to the receipt and despatch of 
* parcels. The facilities and security which have been afforded by 
railways in this respect have been highly beneficial. To show the 
extent of the traffic in this way, it may be mentioned, that it is esti- 
mated that more than 2000 parcels are daily booked at -the Euston 
station ; while during Christmas the amount of business is enormous. 
As an example, during one day in Christmas week as many as 
5000 barrels of oysters have been despatched from Euston-square. 
The accuracy with which this part of the business of transport is 
executed may be estimated from the fact, that not above one parcel 
in 400,000 is lost. 

In referring to an "intermediate," our observations would be 
incomplete if no reference were made to the refreshment department. 
Englishmen are generally characterised by their devotion to that 
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great and primary law of nature which abhors a vacuum, md in 
their habits, if not in their philosophy, they infinitely prefer the 
doctrine of the plenum. The railway system has made ample pro- 
vision for the appetites of travellers, and with many, Wolverton is u 
remarkable for its eatables as for its vast repairing establiahmentB. 
Who, indeed, has not talked about Wolverton's far-fiuned hot coffioe^ 
with the five minutes allowed for its consimiption, and the varioiu 
contrivances which have to be adopted to drink it within the time 9 
"Who has not laughed at the remorseless way in which, when he 
asked for milk to cool the scalding beverage, the amiable attendant 
filled up his cup with boiling milk ? But there is something even to 
surpass this. !N'ot many weeks ago a train on the South Eastern 
line stopped at Tunbridge station, and the passengers rushed out to 
obtain some refreshment. They had hardly begun to sip their hot 
coffee, when the bell rang, and the exclamation of the guard, " Now, 
gentlemen, take your places, if you please,'* compelled them, how- 
ever reluctantly, to resume their seats. But, from some cause or 
other, the train did not start for several minutes, and before it left 
the station the travellers had the pleasiu*e of seeing their ahnost 
brimming cups which they had lefb on the counter, emptied back 
into the urns for the next customers ! As they rolled away, one of 
them made an estimate of how many times the same cup might thus 
be calculated to serve before it was finally consumed ; but the result 
of this calculation, like many other theories, had better pass away 
without a record. 

The refreshment-room has usually the same prominent characterw 
istic. There is the long counter, with its crystal and plate, its moun- 
tainous tureens and seething tea and coffee-urns, itB plateaux of pork- 
pies, its strata of sandwiches protected by glass bee-hives, and its 
masses of cakes and buns for the weaker stomachs of that part of 
the community who fear to venture on sausage-rolls and stout. 

One of the handsomest refreshment-establishments on our rail- 
ways is that at Swindon. The great lunching-room there is a 
splendid apartment. The counters are placed under a noble arch, the 
attendants occupying a space between them, so that one set wait on 
the " feeders" who enter by one of the doors, and the rest on tiie 
others. The effect which is produced on the mind of the observer i% 
that there is a majestic mirror there, and he is inclined to imagine 
that the crowd on the other side of the arch is the reflexion of the 
company on the side at which he is standing. One visitor assures us 
that exactly opposite the place where he stood — in the act of enjoy- 
ing a glass of sherry and a biscuit — ^he discovered what he took to be 
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the counterfeit presentment of himself. But what^an extraordinary 
mirror! he thought; for he saw a prodigious man, with enormous 
whiskers, ramming a large veal -pie into his mouth with one hand^ 
and holding in the other a tumbler of porter. He looked at the glass 
of sherry, and gave the biscuit a more vigorous bite — but, alas ! 
it had none of the flavour of the veal and porter ; so he discovered 
that the law of optics was unchanged, and that he had escaped the 
infliction of so voracious a double-ganger. 

In connexion with the intermediate station, there is usually, 
as has been already remarked, some establishment for the transport 
of passengers to and from neighbouring towns or villages. These 
conveyances vary in their character, from the coach-and-three or four 
down to the carrier's cart, which waits with due reverence till 
the afternoon train arrives, in order that it may convey any 
passengers to the respectable old-fashioned village from which it 
set out in the morning, and which, as it is full seven miles distant, 
it will be able to reach somewhere within two hours and a half. 

But we must return to the station, where, as night comes on, the 
sights and sounds grow more strange and awful. Every now and 
then a great flaming eye makes its appearance in the distance : tl^e 
gradual boom of its approach grows louder and louder ; the thunder 
of its tread reverberates from afar ; the sickly hue of the buffer light 
is surpassed by the red light of the furnace, as it glares below the 
wheels ; or, the furnace-door being opened, the steam is lighted up 
tiU it looks like flame wreathing high up in the air. As the iron gullet 
of the monster vomits aloft red-hot masses of burning coke, the thun- 
dering, gleaming mass rushes past at some fifty or sixty, perhaps 
seventy, miles an hour ; and as it rolls off into darkness again on 
the other side of the station, with its three red eyes gleaming 
behind, it seems to burn its way through the sable livery of night 
with the strength and straightness and fury of a red-hot cannon-ball. 

The styles of architecture which have been adopted in the con- 
struction of railway stations are very various. Sometimes they are 
heavy and massive, or large and handsome ; in other places they are 
neat or picturesque; and occasionally they have no one good quality to 
i^logize for their existence. The characteristics of the neighbour- 
hood in which they are erected have in some instances appropriately 
determined the style. On the Tunbridge Wells and Hastings Bail- 
way, the Battle station is Gt)thic, and is built of native stone, with 
Caen stone dressings, the roof being covered with alternate bands 
of plain and ornamental tiles. The Wobum station, of which we 
give an Engraving, on the Bedford branch of the London and 
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BinniBgham line, is the most picturesqae with which the wnter ii 
acquainted. The tasteM arrangement of the hnilding, and the 
contrast of the clean white walls with the oak framings, have, by the 
skill of the architect, combined to make it a decided onuunent to a 
very beautiful neighbourhood. 

Before leaving this part of the eubject, a word must be said in 
reference to Level- Crossing stations. It frequently occurs in tiie 




construction of railways, that they have to intersect existing r 
which it would be impracticable to cross except at the same level 
In very many cases, by some modification of the gradient of the line 
or of the road, the one may be taken over or under the otiier, and 
this plan should always be adopted when it is admissible. But 
where railroads traverse vast extents of almost level ConntiT', M in 
Lincolnshire, Cambridge, and elsewhere, it would be impoesilde to 
take the one class of roads over the other except by an tiwn»™1ftig 
series of embankments, over which either the line or the comnwn 
road must pass. If the railway had thus to be conveyed on on elef^ 
tion, the cost of construction would be enormous ; i^ on the oibv 
liand, the road were made to dip under the line, a hollow would be 
formed, which would be flooded in winter, or. an embankment Ofta 
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the line would be necessary, which would be very difBcult and 
troublesome of ascent. 

To OTercotne these obstacles, it baa been found advisable to take 
the railroad across the cotnmou road at the same level ; and in order 
that the transit may be effected with security both to the trains and 
to passengers, gates are provided, which prevent access to the line, 
except when they are opened by the gatekeeper, whose cottage is 




dose at hand. The gates are of several kinds and sizes : sometimes 
two large onea stretch across the line; in other cases, four are 
employed ; while occasionally it is considered that two, which meet 
together in the middle of the line, and protect it on one side, are 
sufficient. The accompanying Sketch represents a pair of large 
gates, such as are commonly constructed on the Great Northern 
Bajlway. They are very massive, are strengthened with iron, and 
are hung on stout timbers, which are deeply and securely imbedded 
in the earth. They are twenty-six feet and a half in length, and cost 
about £50. There is a small wicket at one end of each, for the 
accommodation of foot-passengers. In the middle of each is a large 
round board, painted red, by means of which a train that is approach- 
ing may readily, and at a great distance, see if the gates are closed 
across the line. At night a red light is substituted, which effectually 
■ervea the same purpose. 

To the personnel of the railway stations, allusion may here be 
made. The duties which devolve upon the station-master are im- 
portant. Those who attend to the ticket department have enoogh to 
do "between the trnJns" to make up their boots, in which eadi 
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ticket that they have given or received has to be accounted tar. 
The accuracy of these is subsequently checked by clerks, in a different 
department. The booking-office of a station is fitted up with a nest 
of drawers, divided into labelled compartments, for the purpose of 
keeping the stores of tickets distinct; and there is also a retail 
cabinet, in which a supply is contained for every day's use. This it 
protected at night in front — ^which is the part facing the derk — ^by 
a sliding board, which usually folds up at each end into a small 
space. When this is drawn aside a great number of pigeon-holes 
are seen, each of them being covered with a little piece of wood, 
which can be raised by the tip of the finger, and a ticket withdrawn 
at the desire of a traveller. 

The number and rank of the officials depend on the business trans- 
acted at the particular station, varying from the large estabHshments 
at Q-loucester or Bugby to the single policeman at Bushey station, 
who performs all the duties of station-master, derk, book-keeper, 
ticket dispenser and collector, signal-man, and porter. 

Every officer in charge of a station is answerable for the buildings 
and the property of the Company thereon, and directs that erefj 
part is preserved in neatness and order. He has also to see that 
the station is kept free from weeds, and that the ballast is raked and 
preserved, so as to avoid anything like slovenliness in its appearance. 
A variety of other duties are also committed to him, which it is not 
necessary here to describe. 

The policemen of railways are subject to the supervision of in- 
spectors, who walk over their divisions, and report to their superin- 
tendents any irregularities they may detect. It is the duty of 
every inspector to see that the policemen, pointsmen, and gatesmen 
are at their posts ; that they are clean in their persons, sober, and 
attentive to their duties, that they are conversant with their orders, 
and that the points are in good working condition. Their most 
important work is in their capacity of signal-men, and to these we 
shall, therefore, reserve further allusion till the structure and uses of 
signals come under consideration. 

SaiLway policemen at the various stations uniformly exhibit thai 
dignity of deportment which is characteristic of the cloth, and which, 
though usually combined with perfect civility, must be maintained at 
all hazards unsullied and unimpeached. It must, however, be con- 
fessed that the travelling pubHc sometimes make no small trial 
of the patience of these officials. Thus they sometimes receiva 
a determined assurance from a sturdy lad of fourteen or fifteen, that 
he is " under ten," and requires to be conveyed at half-price— ail 
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affirmation which the doubting functionary is obliged to receive with 
the observation, that he is ^' certainly a fine boy for his age ;" while 
dd ladies of both sexes, having got out at the wrong station several 
times, go to sleep when they are coming to the place of their desti- 
nation, and then grumble that they are carried in the wrong direc- 
tion. Whether or not it is to be regarded as a sign of the times 
indicative of the redundancy of professional ability, or the value of 
the policeman's situation, it is not pretended to be decided ; but it 
was at one time mentioned as anon dit, that among the " blue-coats" 
on the G-reat Western line were eight members of the Eoyal College 
of Surgeons, and three ex-solicitors. Railway porters are in general 
characterised by activity and intelligence, and by a free and easy 
dvility, which partakes neither of the impertinent nor the syco- 
phantic, and is usually manifested by Englishmen, whatever be 
their social rank. 

To the guards a responsible trust is committed. They have 
charge of the trains — ^to regulate their speed, and ever and anon to 
exchange telegraphic communications with the various signal-men on 
the line, and also with the engine-driver. Each ordinary train on 
the main lines of railways is provided with two guards ; and if the 
train be heavy, additional guards are appointed to it, at the discretion 
of the superintendent : short trains on branch lines have one guard. 
Wlien the train is in motion, it is under the order and control of the 
senior guard, and he is responsible for the safety of the whole. 
When there are two to a North Western train, the under-guard rides 
in the van next the tender. He stands with his back to the engine, 
and keeps his attention to the train, looking at intervals down each 
aide, and noticing any irregularity in the running, any particular 
oscillation of a carriage, or any signal which may be made by a pas- 
senger. The senior guard occupies the van or break carriage which 
terminates the train, and it devolves upon him to communicate with 
the under-guard, and with the driver of the engine. If there be a 
third guard, he occupies a middle van, and exchanges signals with 
the other two. On the arrival of the train at a terminus, these offi- 
cials must not leave the platform till they have delivered over all the 
parcels as well as the luggage, and if any article be missing, they are 
to report the fact to the officer in charge of the station. Every guard 
has also to observe the strictest attention to all the signals of the police- 
men on the line, and at crossings, intermediate stations, and tunnels, 
and to obey the orders of station-masters, who have command of the 
train, unle.ss it is in motion. When an engine-driyer wishes to com^ 
municate with a guard, he does so on some lines by giving three 
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short sharp whistles; on others by a deep-toned guard' s-whistle, 
which is considered by some to be less easily mistaken. On hearing 
the signal, the guard must instantly show that it is ui^derstood, and 
this signal and answer should be made within the first tialf-mile after 
starting with a goods-train, and every two miles during the journey* 
With passenger-trains it should be exchanged every mile on the 
journey. When the guard wishes at any time to communicate with 
the engine-driver or fireman, he can do so by suddenly applying 
the break to the van in which he is seated, and as quickly releasing 
it; the check that is thus given being quite sufficient to attract 
attention. 

It is thus seen that intelligence, activity, and watchftdness aie 
required on the part of these men, and it is usually found that they 
are not deficient in these important qualities. Nor in the discharge 
of their duty to the Company are they negligent of that essential 
requirement in all public servants — civility to those committed to 
their care. A few have, indeed, been complained of as overbearing 
in their manners ; but these exceptions, we believe, are " few and ftir 
between." An amusing illustration of the formal politeness of one 
of them occurred at the Eeigate station. The guard came to the 
window of a first-class carriage, and said i " If you please, sir, will you 
have the goodness to change your carriage here?" "What for?" 
was the gruff" reply of Mr. Bull within. " Because, sir, if you please, 
the wheel has been on fire since half-way from the last station!" 
John looked out ; the wheel was sending forth a cloud of smoke, and 
without waiting to require any further " pursuasive influences," he 
lost no time in condescending to comply with the request. 

In noticing the various persons connected with railways, the 
peculiar duties of the engine-driver ought not to pass unobserved^ 
These men form an important and intelligent class, who have arisen 
under the exigencies of the times to an arduous post, but one which 
leads them to be overlooked by the community in general. The great 
responsibilities devolving upon the engine-men and fibremen of our 
railways, demand that their personal qualifications should be unex- 
ceptionable, as to their sobriety, activity, vigilance, and presence of 
mind in emergencies ; for to their care are intrusted the lives of 
from 150,000 to 200,000 passengers every day, besides property 
to an almost incalculable amount. It is but just to remark that 
they have, as a body, proved themselves equal to the requirements 
of their office, and exhibited a promptitude of resource in instances 
of difficulty and danger adequate to the heavy responsibilities of 
their position. 
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The duties devolving upon the engine-driver are very peculiar and 
important. It is not merely jbhat he has to regulate the vrorking of 
an elaborate and costly machine, and to remember as a general maxim, 
tiiat accidents are to be avoided ; but he has to be perfectly calm 
under circumstances always trying, — to act with decision under 
exigencies which may arise at any moment, — to discover expedients 
in unexpected difficulties, — and, as an incentive to the discharge of 
tiiese duties, he has to remember, not only that valuable property is 
under his care, but that often very many lives are intrusted to him ; 
while, should any inadvertency arise, his own would be the first to 
be sacrificed. While the train rushes fonv^ard, whether on the brink 
of some lofty embankment — over the seemingly frail fabric of the 
wooden bridge — beneath the earthy walls of the cutting, or within 
tiie bosom of the embankment, there stands the driver with his 
assistant, and as the hand of the former rests on the governor of the 
engine, he regulates the agency by which he is borne along. When 
we are seated by the rosy Christmas fire, and hear the sleet rattling 
against the window, or when the freezing blast howls, eager for 
entrance round the dwelling in which the family group is collected, 
we sometimes think of the hardy sailor, who rides in his gallant bark 
on the stormy ocean ; but the railway engine-driver, who has 

" To bear 
The pelting brunt of the tempestuous night, 
With half-shut eyes, and pucker'd cheeks, and teeth 
Presented bare against the storm," 

is often forgotten. Yet his position is truly remarkable. Even on 
a bright sunshiny-day, and at a moderate speed, the work is not 
for those who have very delicate nerves. The writer has tried it^ 
and found thirty miles an hour under the circumstances to be no 
despicable rate of travel; for as he rushed onwards he began in some 
measure to realize the statement of the sailor, who affirmed that he 
was once in a gale of wind, in which it blew so strongly, that a man 
who happened to yawn with his face to windward, was obliged to turn 
round to leeward before he could close his jaws. The writer ascer- 
tained also, that merely standing on the engine was not an easy 
position, and required some practice to be habituated to it ; and 
hence, on more than one occasion, a seat on a chest on the top of the 
tender has been found to be preferable, while from the summits of 
embankments it afforded an admirable opportunity of surveying the 
Burrounding scenery, from which the "inhabitants" of carriages are 
debarred. But to see the engine-driver, when enduring the cold that . 
is produced in winter by evaporation from his drenched clothes, or, 
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as the gale sweeps over the land in one direction, and he dashes 
through it at the rate of fifty, sixty, or, it may he, seventy miles an 
hour in the other, is to witness a strange struggle. Yet on he goes,— 
the fearful responsihility under which he is placed, keeping his atten- 
tion undiminished, whether hy day or amid the hlackness of a wintry 
night, — ^rushing down steep gradients, backed hy perhaps thirty pas- 
senger carriages, each weighing, on an average, five tons and a half- 
skimming along the summits of the loftiest embankments, and on the 
edge of precipices, at the foot of which roll the broad and heaTing 
billows of the ocean — or penetrating tunnels, whose darkness can 
scarcely be distinguished from the impenetrable gloom by which he 
is elsewhere surrounded — and searching with straining eye-ball for 
the signal that teUs him he may proceed, or the gleaming blood-red 
light that forewarns him instantly to stay his course under peril of 
immediate and utter destruction. If an engine could go, without 
any embarrassment, through the fourteen-inch waU of a Camden 
engine depot, as has been twice the case ; if in an ordinary accident 
happening to a luggage-train near Loughborough, the wagons ovefi- 
rode each other till the uppermost one was 'piled forty feet above the 
rails ; if a train often has a momentum equal to that of a caimoii- 
ball flying through the air, of some ten or twenty tons weight ; then 
a train like that described would pass through a row of houses, if 
placed in its way, like a musket-ball through a keg of butter ; while, 
if directed by any accident against a mass of solid rock, such as is 
sometimes to be seen at the entrance of a tunnel, the result would 
be too fearful to conjecture. But we need entertain no morbid anti- 
cipation of such catastrophes ; but may rely on the excellence of 
mechanical science, and the intrepidity and skill of our railway 
guides ; and especially, with humble and gratefiil confidence, on Him 
who conducts millions of hia creatures every year, in safeiy and 
comfort, to the places of their destination. 

Our engine-drivers form so important a class, that it may be 
interesting to know something of the pecuniary compensation they 
receive for their labours. In giving the rate of wages of engine- 
drivers and firemen, the arrangement of the London and North 
Western Eailway may be taken as an example. 

ENGINE-DRIVERS. 

». d. 

Special Class, the number being limited to 20 8 0a day. 

First „ „ 40 7 6 „ 

Second „ „ 30 7 „ 

Third „ „ 30 6 6 „ 

Fourth „ „ 20 6 „ 
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In noticing the personnel connected with the railway, there is a Sub- 
ordinate functionary who should not be altogether overlooked — this is 
the newsboy. The activity required of the lads who occupy this posi- 
tion, induces business-like habits, and general quickness of mind and 
manner, which they sometimes bring into practical use. On one 
occasion a traveller said : " Newsboy ! what will you let me have 
to-day's Daih/ News for ? I want it cheap." " Oh," repUed the 
lad, " If you'll give me fourpence, I '11 sell you one.'* The moaey 
was immediately handed over, and the traveller thought he had saved 
twopence by his bargain ; but no newspaper being forthcoming in 
return for the cash, he received the reply, — " Now, sir, as you have 
given me the fourpence, I wiU, according to my promise, sell you the 
paper; the price of it is sixpence." The joker found that he was 
practising on one sharper than himself; but was considerately allowed 
the wished-for News on the payment of the other twopence. On 
another occasion, on a Saturday afternoon, a newspaper boy was 
passing up and down the platform at Watford, and exclaiming, as 
usual, to the passengers of a waiting train — " To-day's Times, gentle- 
men, to-day's limes .'" when a traveller, attempting to be facetious, 
said, — " What's the use of to-day's Times /'I'd give you a shilling 
for to-morrow's !" when, to his surprise, the boy immediately handed 
to him the Sunday Timss, For this, however, the passenger at first 
refused to give more than sixpence, but his companions made him 
keep his word, and give the sharp-witted lad a shilling for a sixpenny 
paper. 
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CHAPTER XI. 



History of the Locomotive — Increased Power of Engines^ Outside and Imide 
Cylinder Engines — Contrast between the Locomotiye as it was and as it i»— * 
The " Lord of the Isles"— The " Liverpool "— Momentum of a Train illns- 
trated — The Locomotive Factory at Swindon — The Smithery, the Boiler-hoiue, 
Foundry, Fitting Shops, Erecting Sheds — Cost of Locomotives — The Locomotive 
before and after its journey — A Locomotive in a Snow Drift — ^Amount of W<nk 
daily performed by Engines — Locomotive Power required for a Railway — ^Enormous 
Power of Locomotives, contrasted with the Facility of Direction-^Power of Engines 
in Proportion to their Speed — High Velocities— Consumption of Fuel of Loco- 
motives — ^Wear and Tear of Engines — ^Working Expenses of Baiiwajs — North 
Western Railway — Reproduction of Railway Stock — Cost of Carriages — ^Perfection 
of Railway-carriage Building — Working Stock of London and North Western 
Railway — ^Wonders of the Locomotive — The Atmospheric Railway System:— fto- 
posals of Papin, Lewis, Medhurst and Vallance — Pinkus's Pneumatio Bailwagr— 
Messrs. Glegg and Samuda's Atmospheric Railway-^Experiments-^ London and 
Croydon Company — ^Experimental Trips-^Construction of the Line— Dalkey and 
Kingston Atmospheric Railway — Evidence before a Committee of the House of 
Commons — Objections to the System — Ultimate Failure of the Scheme. 

HE history of the locomotive is full of in- 
terest, both in itself and in its results. Doubts 
were long entertained by scientific men as to 
the possibility of fully developing the powers 
of the engine, which greatly retarded its suc- 
cessful application. The conviction had firm 
hold upon the minds of those best informed 
upon the subject, that the adhesion of the 
wheels of a locomotive, technically termed the 
hitCy would be insufficient for the maintenance of a heavy traffic ; and 
that, though a Hght engine might be made to run even at a consi- 
derable speed, yet if heavy burdens had to be drawn, the wheels 
would revolve without advancing. Thus it is that 

" Our doubts are traitors, 
Which make us lose the good we oft might win, 
By fearing to attempt ; " 

for after much time, skill, and money had been expended in devising 
various expedients to obviate the supposed evil, it was found to be 
quite imaginary, and that, for all practical purposes, no such diffictdty 
as that apprehended would arise. 
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To the connexion of the locomotive with the establishment of the 
Liverpool and Manchester Bailway, we have already referred. 
Despite the doubts of some, and the denials of others, the locomo- 
tive was made capable of undertaking the great work of maintaining 
the interchange of people and of commodities ; and as the demands 
upon its services increased, fresh energies were developed, till we 
behold it in the comparative perfection in which it iiow appears 
before us. But the improvement was gradual. Experience lent 
its aid to theory, and soon great alterations were found necessary 
in the form in which it first appeared. 

It would be interesting to trace the several steps by which in- 
creased efficiency was given to the "steam-horse," as this must be 
regarded as the most important element of success in the establish- 
ment of the railway system ; but the briefest allusion must suffice. 
Though much more was performed by the early engines of the Liver- 
pool and Manchester line than could have been anticipated, yet it 
was soon found that their strength was insufficient to sustain the 
shocks and strains to which they were exposed, and repeated and 
thorough repairs were indispensable. Thus the earlier railways must 
be regarded as schools for experiment in the construction of locomo- 
tives, as numberless projects had to be tried before the desired 
efficiency could be attained; and, as a natural * result, there were 
engines of almost every diversity of shape and of power on the 
lines. For many years the locomotive departments of these early 
Companies had to go through a course of elaborate and expensive 
improvement, to meet the requirements of a heavier traffic, and of 
higher velocities than it had entered into the imagination of the most 
sanguine friends of railways to anticipate. These trials, too, were 
not made with the calm deliberation which a salutary caution recom- 
mended, making good each step in the progress of discovery before 
advancing further, but amidst the bustle and responsibilities of 
every-day duties, that could scarcely be discharged within the 
period assigned. Engines, having known imperfections, but which 
it was impossible at the time to remedy, had to be employed, 
and repairs had to be made during the night, in order that the 
requisite number of engines might be prepared for the work of the 
coming day. 

In this volume we cannot give other than a general account of 
these progressive improvements. The outer and inner framings 
were stayed in various parts; iron wheels were substituted for 
wooden ; crank-axles were formed with almost double the amount ox 
metal at first employed ; and pistons, piston-rods, connecting-rods, 
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and brasses were strengthened; till, with the exception of the 
boiler and cylinders, there was about as much left of some of the 
original engines as there was of the sailor's knife, which, while 
declared to be "quite an antique," was currently reported to hsve 
recently had a new handle, and several new blades. Alterations so 
extensive naturally involved a considerable augmentation of the 
weight of the engine ; and thus, &om the four tons and a half which 
the Bochet weighed, it before long increased to the ten tons of the 
JPlanet class. 

Other important alterations followed. The cylinders and the 
machinery by which the working wheels were driven, were originally 
placed outside the wheels, but they were soon removed to the space 
between the wheels under the boiler. This was regarded as a great 
improvement, inasmuch as the cylinders were inclosed in the smoke- 
box, and protected from cold, and the driving power was made to 
act nearer the centre of inertia of the engine and load. There was, 
however, a serious drawback ; for it required that the axle of the 
driving-wheels, on which the greater part of the weight of the engine 
rested, should be constructed with two cranks, so as in fact to be 
broken and discontinuous in two places. This was admitted to be 
an anomaly in engineering; but it was allowed because of the 
countervailing advantages attending the arrangement. More re- 
cently, it was found almost impracticable to compress machinery of 
sufficient power into the narrow space between the wheels ; and the 
cylinders and working-gear have, in some cases, been restored to 
their original position outside the wheels. This, however, has been 
objected to, as giving instability to the engine when in motion ; and 
in many cases a return has been made to the former arrangement of 
the machinery. 

Improvement has thus advanced in the structure of the engine; 
and though it cannot be said yet to have attained perfection, stiU 
the contrast which is presented between the locomotive as it was in 
its earlier history, and as it is now, is as great as that between the 
poorest hack that ever tottered ujider a burden, and the racehorse 
that won the last "Derby." 

The £550 early engine, on four wheels, and of five or six tcHW 
weight, is now superseded by the six or eight-wheeled engine of 
£2500, and of twenty, thirty, or forty tons ; and though cost and 
weight are not to be identified with efficiency, yet they are fiEOiiy 
indicative of the extent of the alterations, and, we may say, improve- 
ments, which have been made. The successful competitor on the 
Liverpool and Manchester line was required to draw a load of only 



LABGB LOOOMOTIYES. 247 

three times its own weight, or a total of less than twenty tons ; an 
engine will now drag after it, without difficulty, thirty passenger 
earriages, each weighing five tons and a half, at thirty miles an hour; 
while the express trains on the Great Western proceed, when in 
motion, at from sixty-five to seventy-five miles an hour; and the 
goods engines are capable of propelling five hundred tons at twenty 
miles an hour. 

The power of the engines now ordinarily employed on our 
railways is indeed enormous. On the broad gauge we may take 
the " Lord of the Isles," which was shown at the Great Exhibition, 
as the type of the class of locomotives constructed on the Great 
"Western line since 1847 ; it is capable of taking a passenger train of 
a hundred and twenty tons, at an average speed of sixty miles an 
hour, upon easy gradients. The evaporation of the boiler, when at 
full work, is equal to 1000 horse-power, of 33,000 pounds per horse ; 
the effective power, as measured by a dynamometer, is equal to 743 
horse-power. The weight of the engine in working order is thirty-five 
tons, besides the tender, which, when laden, weighs nearly eighteen tons. 
The diameter of the cylinder is eighteen inches, the length of stroke 
twenty-four, the diameter of the driving-wheel eight feet, and the 
maxiinum pressure of steam, 120 pounds. The actual consumption of 
fuel in practice, with an average load of twenty tons, and an average 
speed of twenty-nine miles, including stoppages, is rather more than 
twenty pounds of coke per mile. One of the large engines on the 
Great Western line was nicknamed by the men the "Emperor of 
Eussia," on account of its extraordinary capacity for the consumption 
of oil and tallow ! For the better distribution of the enormous weight 
of the "L(M*d of the Isles," it runs on eight wheels. The cylinders 
are laid horizontally under the front of the boiler, and can be easily 
examined, together with the rest of the working parts, by going 
down into the ash-pit, over which the engines are often made to 
stand in the sheds. 

Nor is the narrow gauge behind in the colossal power of its 
engines. One of the strongest of these is the " Liverpool," built 
on Crampton's patent, which was also exhibited in the Crystal 
Palace. This engine contains 2285 feet of heating surface, being 
270 feet more than the largest engine on the broad gauge. The 
diameter of the cylinder is eighteen inches, the length of stroke 
twenty-four, and the diameter of the driving-wheel eight feet. The 
engine itself weighs thirty-two tons, and the evaporation of the tubes, 
when at full work, is equal to 1140 horse-power. The pressure of 
the steam is 120 pounds on the square inch. The engine is built 
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with s. very low boiler, and the greatest height is on the extreme 
vheels, in order to insiire eteadiueas. 

Another narrow-gauge engine ia that represented in the acoom- 
panying sketch. It belongs to the London and N<a& Weatem 
Company, was built by B. Stephenson and Co., at Newoaaile-KHi-Tjne,' 
is the 729th constructed on the patent of that firm, and is uumhered 
223 on the lists of the railway. To realise the amounta thus given 
of the power and the speed attained by locomotive engmes ia not 
easj, and in order to understand them more fully, one or two ilhiatratin 
facta may be mentioned. When a, speed of seventy miles an hour U 




attained, a apace has to be passed over of about 105 feet per second; 
that ia to say, thirty-five yards must be traversed between the ti«kimgi 
of the clock. If two trains, proceeding at this speed, paaa one 
another, the relative velocity will be doubled ; so that. If one of then 
be seventy yards long, it would flaafa pa:st the other in & sin^e 
second of time. Now, according to the experiments of Dr. Hutton, 
it appeara that the flight of a cannon-baU, having a range of 6700 
feet, is a quarter of a minute, which is at the rate of five ndlee a 
minute, or 300 miles an hour ; and hence it follows, that a railway 
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tmin, moving at seventy-five miles an hour, lias one-fourth of the 
velocity of a cannon-ball. 

In order to understand the processes by which one of these steam 
monsters is put together, a visit should be made to a locomotive 
fictory ; but as this may be difficult, the proceeding adopted in their 
construction may here be briefly sketched, by a description of the 
establishment of the Great Western Railway at Swindon. The 
&ctory here consists of two large squares, sxurounded by workshops, 
with one or two smaller squares adjoining. In connexion with these 
is an engine-house, where spare locomotives are kept, and a building 
resembling a veterinary college, where defects are remedied. 

The smithery may be first noticed. This is a long range of build- 
ings, containing 176 forges, with aU the " appliances and means to 
boot *' for their effective working. Here all the parts of a locomotive 
which are of wrought-iron — as axles, piston-rods, connecting-rods, 
and other pieces too numerous to mention — are produced. Three 
furnaces are provided in this department, in one of which the scraps 
of iron which come from the lathes and fitting shops are melted. 
Near the furnaces are two of Nasmyth's steam-hammers, which are 
18 potent in their work, as they are easy to be directed. Before 
these hammers were introduced, the forging of huge masses of metal 
was both a tedious and a doubtful process ; now, the requisite power 
can be obtained to insure security in the work. Tet this mighty 
engine may be directed by a boy, and is so ftdly under command, 
that it can be made to crack a nut without injuring the kernel, or to 
drive a tin-tack into a piece of wood by successive raps. One of the 
most important parts of the work which the steam-hammers have to 
perform, is the forging of the crank-axles of locomotives ; and by its 
aid the huge masses of metal are welded and moulded without difficulty. 

The wheel-working is a process of interest ; and on the necessity 
of good workmanship here, it would be superfluous to dilate. The 
whole of the wheels are formed of wrought-iron, the several parts 
being forged in pieces and then welded together. In the large eight- 
feet driving-wheels, there are twenty-four spokes. A wheel consii^s 
altogether of more than a hundred pieces. The scenes which are 
presented in the various operations around the forges, are characterized 
by a wild magnificence, which must be witnessed to be appreciated. 

The next part of the establishment is the boiler-house. The 
materials of which this part of an engine are made, chiefly consist of 
sheet-iron prepared for the purpose, the plates of which, when 
brought to their proper size and shape, are drilled round the edges^ 
80 that they may be firmly held together by means of rivets. The 
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noise which fills this building is most deai'ening. To speak so as to 
be heard is impossible, and if it be attempted, the motion of the lips 
of the speaker is the only evidence that he is taUdng. The inKpEM- 
sion produced upon the minds of almost all who entet a boik><-lfeOiiie 
for the first time is, that the workmen commence a mofft tpgrnq^rioog 
clattering of hammers and plates for his special annoyanoe; as it 
seems almost impossible that any useful undertaking can be progres- 
sing as the result of such a din. 

In the foundry, which may next be visited, the cast-iron works am 
carried on, and a variety of operations may here be witnessed ; wlnbT 
in an adjoining building the wood-work of the buffers, and the modeb 
in wood for the castings, are prepared. 

The fitting-shops form one of the most interesting departments of 
the establishment. In order to supply the power necessary to put 
in motion the numerous machines in the factory, there are two 
powerful engines ; one with twenty-one-inch cylinders, and another 
with thirty-inch cylinders. In the lower turning-shop, the axles, 
crank-axles, and other large parts of locomotives are finished. Here 
is a slotting machine, which is so complete in its operation, that all 
the manual attention it requires is to have the supply of soft-soap 
and water kept up, to preserve the tool from becoming unduly heated. 
The value of the great machines employed in this establishment may 
be gathered from the fact, that the resources of manual labour would 
be quite insufiicient to secure the accuracy of adjustment, and 
security of workmanship, which are essential. And when the reoenk 
demands of advancing mechanical science arose, the necessity of 
more trustworthy and powerful means became imperative; and a 
sudden call for machinery of superior accuracy was made. The 
steam-engine itself, which supplies us with such unbounded power, 
owes its present perfection to the admirable means thus obtained, of 
giving to metallic objects the most precise and perfect geometrical 
forms ; and it is this alone, which has provided the means of canying 
into practice the accumulated results of scientific investigation in 
mechanical subjects. 

The last department is the erecting-shed, in which all the parte of 
a locomotive, numbering no fewer than 6416, are put together ; and 
it wiU be readily conceived that nothing short of the utmost com- 
pleteness and accuracy, in the finish of these parts, could enable 
the workmen to combine them in one harmonious and efficient unify. 
Yet the failure of one screw or bolt, or the bending of one rod, may 
hereafter involve, not only the costly fabric itself in ruin, but occasion 
the destruction of property and of life to a terrible extent ! So 
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complete must be the details^ bo accurate the adjustment, that Mr. 
fiobert Stephenson well remarked, that a locomotive " must be put 
togettier as carefully as a watch." The average cost of an engine on 
the naijow gauge, having a cylinder of sixteen inches diameter, is 
nri^eor miote than £2000 ; and of an eighteen-inch, £2500 ; while on 
the Gbeat Western, the larger class cost no less than £3000 each. 

The locomotive having been previously prepared by the " fitters," 
and others appointed for the purpose, the furnace already burning 
with its wonted intensity, and the tender laden with a ton of coke, 
and a thousand or fifteen hundred gallons of water, the engine- 
driver and fireman make their appearance about half an hour before 
the time of starting with the train. They immediately proceed to 
make a critical examination of the various parts of their new friend, 
the locomotive — ^for they are as much attached to their particular 
engines as sailors are to their ships, and allude to them with mingled 
esteem and afiection — in order to see that nothing has escaped the 
observation of the workmen who have been employed to prepare 
** her " for the journey. The lamps are examined, to see that they 
are properly trimmed and are fixed in their several positions ; all 
parts subject to friction are duly oiled ; the furnace is replenished 
with coke ; the pumps and feed-pipes are especially observed as the 
engine moves out of the shed ; the wheels, axles, and breaks, are 
critically noticed ; and if any thing is found defective it is instantly 
remedied, or the circumstance is reported to the foreman on duty, 
who directs another engine to be substituted. 

The preliminaries being completed, the engine-driver procures, 
from the foreman's ofiice, train, coke, and mileage tickets, which 
are filled up by him, so as to show the times at which the train 
started, the number and description of the carriages of which it 
was composed, the distance performed by the engine, and the coke 
consumed on the journey, — ^the accuracy of the l^t item being certified 
by the signature of the man from whom he receives the fuel, while he 
in return signs the coke-man's book for the amount ; and having 
also obtained a time-table, by which he regulates the speed of his 
engine, seen that his tools and spare stores are in order, and made 
any arrangements that may appear desirable, the engine proceeds to 
the main line in front of the train, five or ten minutes before the 
time of starting. Q-reat caution is exercised in attaching the engine to 
the train, so as not to move a single carriage, in order to guard 
against injury to any passenger who may be in the act of stepping in, 
or alighting from, a carriage at the moment, and the couplings are 
made to secure the tender to the leading break-van. 
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On tHe completion of the day's journey, the steam-horse is ulihar- 
nessed &om the train, and proceeds to what may be called the stables. 
The question may here arise, whether a locomotive, once at work, 
may not continue almost indefinitely, since it is known that ataticmaiy 
and marine engines are often kept for many weeks, and sometimes 
for months, in almost incessant operation ? Though the mileage of 
the engine might be augmented much beyond its present amomit, 
yet not only is the plan usually adopted more economical, but it is 
indispensable that it should not exceed a certain practical limit. Inr 
tervals of repose are as necessary to the rods, and plates, and surfaces 
of the steam-horse, as to the animal. It becomes impaired, if we 
may not say fatigued, with its work ; its joints become relaxed by its 
labour, its bolts loosened, its rubbing surfsu^es heated, and often 
unequally expanded and strained. Its grate-bars and fire-box become 
choked with clinkers, its tubes charged with coke ; and were its labour 
continued unduly, its efficiency would be materially diminished, and 
at a certain point, its power even to move would cease. A due 
economy, therefore, demands that the work required should not 
operate to an injurious extent. 

When the engine arrives at the locomotive department, it stops 
over a pit of some depth, excavated between the line of rails, when 
the fireman removes the grate-bars, and lets the burning coke fall 
into the pit. He then proceeds with the engine into the stable, 
which, if of a circular or polygonal form, as is commonly the case, it 
is brought on to the turn-table in the centre, and the table is thea 
turned till the engine is directed straight towards the stall in which 
it has to stand. 

Between the rails in the stall there is an excavation of such depth, 
that a man may stand upright in it under the engine, vdthout bdmg 
incommoded by the machinery. This pit is entered by the artificen, 
who proceed to examine the works of the engine, to clean them and 
put them in order, tightening and adjusting all the joints, bolts, and 
rivets, and oiling and greasiag all the moving parts. The tubes oi 
the boiler are cleaned by passing down them long and flexible iron 
rods, the smoke-box and chimney are put to rights, and the interior 
of the boiler washed and cleared at proper intervals. In shorty the 
entire machinery is examined and cleaned, and if any small de&ofes 
have been produced, they are repaired. Should anything further 
than this be required, it is transferred to the appropriate depart- 
ment.* 

* Dr. Larduer. 
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Before a trial had been made of the full capacities of the locomo- 
tive, it was apprehended that the vast masses of snow, which some- 
timeer accumulate in railway cuttings, would effectually retard the 
advancement of trains, and occasion other serious difficulties. These 
fears, however, were dispelled in the winter of 1836, when snow had 
accumulated in the Corcoran cutting of the Newcastle and Carlisle 
EaQway to a considerable depth. On the morning of the 20th. of 
December, the " Hercules " engine approached the spot, where 
crowds of persons had assembled to render assistance if required, and 
to see what might occur. On reaching the place, however, the engine 
dashed without hesitation into the snow drift, and cleared its way 
through the obstructing mass, while the snow was driven over the 
top of the engine-chimney, like foam from the bosom of the tempest- 
tossed wave. 

The amount of work usually performed by the engines on our 
railways is worthy of observation. From returns made by the London 
and North "Western line, it appears that the average daily run of 
each engine is about forty-five miles, the usual speed being reckoned 
at about thirty miles an hour, from which the somewhat startling 
conclusion is obtained, that on a line confessedly working more 
economically than many, the engines are each worked with trains 
little more than an hour and a half a day. It must, however, be 
remembered, that this includes the engines which are under repair 
or in reserve, and that the distance run per day by those actually 
in steam is much greater. Thus, on the South "Western Railway, 
the average distance run by the engines in steam per day is 106 
miles, and a similar ratio is observed on other lines. The proportion 
of men to the engines of a railway, is about ten drivers and ten fire- 
men to every^sixteen engines. 

"What then, it may be asked, is the locomotive power required for 
a line ? The reply may be given from two estimates, each of which 
is, to a certain extent, correct. In the first place, the amount of 
locomotive power to be employed to draw the traffic on the line, 
cannot be considered as depending on the length of the railway. On 
the other hand, it is announced by good authorities, that to stock a 
line requires an average of half an engine per mile. The latter must, 
therefore, be regarded as an approximate estimate; for it is obvious 
that if a million of tons of goods, and ten millions of passengers, 
have to be annually transported a hundred miles, the same locomotive 
power will be requisite to execute the work, whether the line on 
which it is carried be one or two hundred miles in length. 
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Of the actual number of engines employed on two of the principal 
lines, the following is a return : — 

4 

Miles. Engines. 

London and North Western* 863 683 

London and Sonth Western (inclnding 17 Goods 

Engines) ^4 118 

A striking pecuHariiy of locomotive agency is its extraordinary 
power, contrasted with its facility of management. Its velocity out- 
strips the wind, its strength bids defiance to all living forces, and its 
endurance is measured only by the supply of a simple vapour and 
the capacity of machinery to resist its expansive power ; yet it 
is regulated at the pleasure of its employer, through means of the 
simplest construction, and is applied with an ease and certainty mar- 
vellously disproportionate to the enormous bulk and terrible power 
which are controlled. A good illustration of the control exerdaed 
by drivers over locomotives is furnished at one of the inclines on 
the Liverpool liue, which is approached at a speed of about twenty- 
five miles an hour, the "banking engiue" having to follow in order 
to aid in the ascent. Many would imagine that, for the purpose of 
attaching the new engine, the train would have to stop in order to 
avoid a concussion when the auxiliary joined. So well, however, 
is this managed, that a passenger in the train, were he not inr 
formed of what was going on, would be altogether ignorant of the 
change, even if he occupied a carriage close to the engine. On one 
occasion, however, the banking engine was in front of the train, 
so that the "hooking-on" became a severe test of the skill of the 
driver, and the command he had over his iron steed, for the 
train was approaching at its usual rate. The "banker" ran on 
for some distance a-head, and then, gradually slackening its speed, 
a "mutual attachment" was effected in the most satisfactorf 
manner. 

In referring to the capacities of engines, it is worthy of observation 
that their tractive power is greatly diminished in proportion to tie 
increase of the speed attained. This was early discovered; and 
when engines were very inferior to those now employed, Mr. 
Nicholas Wood made an estimate, which may here be given aa iUuft* 
trative of the principle referred to. Though the items, coiuddeired 

* The North Western line proper consists only of 537 miles, but the Compsny t(9* 
plies the locomotive power over a total distance of 863^ mUes. 
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absolutely, have undergone great modification, yet, the relative 
proportion is probably not materially changed, 

!>-*« ^« ««««j ;« Load in tons, that can be 

^^J«!?hm,r drawn by a locomotive 

miles per hour. - «,j;«„«„ ^™«« 

'^ of ordinary power. 

10 250 

}^ 184 

16 138 

ni 106 

20 83 

22i 66 

26 60 

27i 38 

30 .. 28 

High velocities are more injurious to the permanent way than low ; 
and it is affirmed that the London and North Western Company 
would save £20,000 a year by takitig off their express trains. But 
the writer is decidedly of opinion, that on this point too much stress 
has been laid in some quarters. The principal difference does not 
arise from the expresses on this line, or on any of the narrow- 
gauge lines, travelling so much faster, but from other trains stop- 
ping so much ofbener, thus causing time to be lost directly at the 
stations, and indirectly in letting the steam off and on in approach- 
ing and leaving them. The usual estimate of the time lost in stopping 
at a station is five minutes, one minute and a quarter in coming to 
rest, an equal time in getting up the steam, and the remainder for 
standing at the station. 

The Brighton express trains perform the whole distance in an 
hour and ten or fifteen minutes, and it seems a short time for 
the journey ; but the speed is only about forty miles an hour, which 
is probably attained by nearly all the passenger trains when fairly 
** on the run." It is indeed more economical to run on through 
a station at an even pace than to pull up by shutting off the steam, 
and applying the breaks ; and thus is it on other lines. The fastest 
train on the London and North Western line is one from Birming- 
ham to London, which performs the distance of 112 miles in two 
hours and three quarters. To combine a high rate of speed with 
economy of expenditure, and safety to the traveller, is the object 
to be gained. It must, however, be confessed that the engines 
of some Companies seem to be painfully devoid of these character- 
istics, and have been only fairly designated «Zocomotives ; but it is 
hoped that all, by degrees, will attain the efficiency and security 
which are shown by many of the better managed establishments. 
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It must be a source of lasting regret, that agencies, like our iron 
roads, in themselves so eminently calculated to promote at once 
public convenience and private emolument, should be hampered by 
the folly] or the wrongs of those on whom their management, in 
some instances, has devolved. 

A principal item in the cost of working an engine arises from the 
consumption of fuel. A return of the North "Western line shows, 
that the coke consumed by its engines in order to accomplish a total 
mileage of 7,532,230, amounted to 116,396 tons, or 260,727,040 
pounds, which gives rather more than 34 pounds per engine per 
mile run. On the Brighton and South Coast Bailway, on which the 
trains are much lighter, a total mileage has been obtained of nearly 
600,000 by the consumption of 6345 tons, or 14,212,800 pounds 
of coke. The average amount required by the engines of the 
Great Northern line is Sl\ pounds a mile ; the estimate being for 
passenger engines, 22*6 pounds a mile, and for goods engines, 43*6 
pounds a nule. The cost of the coke and coal a ton is 13«. 8^., op 
2'4i6d, per train a mile. The total working charges, including taxes 
and duty, amount to 49*75 per cent, of the gross receipts, and show 
an average of Is. 7id, per mile run, of which the locomotive 
expenses are equal to 6*88^. a train a mile. 

The working expenses per cent, out of the gross receipts of 
some of the principal Companies have been recently published, as 
follows :-:- 

Great Western 29} 

Brighton 81 

North W^estem 36| 

South V\re8tem » » 86f 

Soath Eastern 41f 

JSastem Counties* 44 

The time during which a locomotive may be kept in efficient 
condition, of course depends materially on the way in which it ia 
treated. The ordinary estimate, however, is, that if kept in thorough 
working order, a passenger engine wiU require new tubes and other 
heavy repairs, after running an average of about 95,000 miles, in- 
curring an expenditure of about £400. It will then be in a con- 
dition to work another distance of 95,000 miles, at the end of which 
it will need still heavier repairs. When these have taken place, it 
wiU run a similar mileage, at the termination of which repairs will 
be necessary to the amount of about £400 ; but after running 95,000 

* Thifi line labours under the disadvajitage of being subject to a heavy contnet ibr it 
supply of coke. 
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miles more, the engine will require re-erection, at a cost oi about 
£1000 ; always assuming that it has meanwhile been maintained in 
M perfect working condition as possible. The total of these period- 
ical outlays is £2480, and the average 380,000 miles, giving three 
ialf-pence a mile as the average deterioration of the machinery. 

The usual distance run annually by a locomotive is about 30,000 

miles, which allows about three years and a quarter as the time at 

which the periodical repairs become necessary. 
The account of the working charges, and the rates and taxes of 

the London and North Western Eailway, for the half-year ending 

December 31st, 1851, is as follows i — 

£ 8. d. 

To maintenance of way 55,886 6 7 

To locomotive power 130,957 6 4 

To coaching expenses 68,859 18 3 

To repairs, and renewals of coaches, Sea. 21,043 3 5 

To police expenses 20,627 1 2 

To merchandise traffic charges 86,750 9 1 

To repairs and renewals of wagons 23,232 4 

Compensation for accidents and losses 9,558 2 6 

To general charges 20,62^18 11 

To law expenses 12,065 17 2 

To schools at Wolverton and Crewe 395 4 10 

Total working charges 450,002 12 8 

To parish rates and taxes, and expenses in connexion 

with appeals 28,908 10 7 

To duty on passenger traffic 81,920 5 3 

^505,831 8 1 

The receipts for the same half-year were : — 

By traffic- 
Passengers 851^259 4 10 

Parcels ,. 60,808 17 

Horses, carriages, and dogs * 15,146 16 8 

Mails 24,888 11 

941,548 9 6 
By merchandise (less cost of collection and delivery) ........ 898,527 7 10 

Coal 46,098 2 2 

livestock 84,869 12 5 

Total Traffic* 1,420,548 11 11 

A very important department of a railway establishment is that 
for the supply of the carrying stock, including passenger-carriages 
of the three kinds, horse-boxes, luggage-vans, parcel-vans, break-vans, 
carriage-trucks, post-offices, and merchandise wagons of every class. 

« The traffic dae to the North Staffordshire Company has heen deducted. 

S 
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And when it is considered that the London and North "Western 
line keeps in active service about 1100 passenger-carriages, and more 
than 6000 goods-wagons of every description, it will be seen that 
it is not without good reason that in the Crewe establishment there 
are always from fifty to sixty new passenger-carriages in progress, 
besides numberless other vehicles 

The weight of a first-class carriage on the narrow gauge is esti- 
mated at from four and a half to five tons ; of a second class, from 
three and a half to four and a half; of a third, from three to four 
tons. The average weight of first-class passengers, with their 
luggage, is reckoned at fourteen to the ton, and of the second- 
class about fifteen to the ton. In comparison with the narrow 
gauge carriages, the comparative weight of vehicle per passenger, 
is as follows : — 

Broad Gauge first-class six-wheeled carriages, per passenger dl8 lbs. 

Narrow Gauge, ditto four-wheeled ditto 473 lbs. 

Broad Gauge, second-class six-wheeled ditto 225 lbs. 

Narrow Gauge, ditto four-wheeled ditto 238 lbs. 

Captaiu Huish calculates the average loads of the passenger- 
carriages on the North Western line at seven passengers for each 
first-class carriage, thirteen for a second-class, twenty-one for a 
third-class carriage, and two tons and a quarter of goods per wagon. 

Before the rolling stock of our railways was constructed on the 
extensive scale which has been found necessary, the cost of a 
first-class carriage was £430, and of a second-class £300. These 
are now built, not only in a very superior way in all respects, 
but at a diminished cost: a first-class carriage, affording accom- 
modation for eighteen passengers, being now constructed for £380; 
a second-dass, accommodatiQg twenty-five, for £260; horse-boxes 
for about £150, and other passenger vehicles averaging about 
£100. These prices, however, make no allowance for profit : they 
are the cost price to the Companies. The carrying stock of the 
railways of the kingdom has been estimated at more than sixty 
thousand vehicles, of which about one-tenth are for passengers. 
The cost of this entire stock has exceeded £4,000,000. 

Erom the perfection of construction which has been attained in 
the manufacture of railway passenger-carriages, they have had almost 
complete immunity from accidents ; and thus, out of the large stodc 
of the London and North Western Eailway, only six wheels hate 
failed during the last four years. Annoyance has been occasi0nedy 
and danger incurred in some instances, from the heating of carriage- 
axles ; but by the recent introduction of patent axle-boxes^ lidi evil 
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will be to a great extent obviated for the future. The same praise 
cannot be bestowed on the goods-wagons, as in no portion of the 
railway system has so Kttle improvement been made as in this. The 
fracture of axles is frequent, the mode of coupling defective, and 
the want of spring buffers, or even of buffers of the same height and 
width, renders the destruction of property enormous. 

The working stock on the London and North Western Eailway, 
was, on the 31st December, 1851, as follows : — 

Locomotive engines (passenger and goods) 582 

Tenders 675 

Coaching — State-carriage 1 

First-class, mails, and composite 686 

Second-class 664 

Third-class 844 

Travelling post-offices and po8^office tenders 26 

Horse-boxes 271 

Carriage-trucks 249 

Guards', break, and parcel vans 210 

Parcel carts, tracks, &c 43 

Merchandise — ^Wagons 8106 

Sheep vans 282 

Lorries, trucks, carts, &c 16 

Crib-rails 1166 

Sheets 6150 

Horses 162 

In treating the great question of railway locomotion, some refer- 
ence is necessary to the efforts which were made for the establishment 
of the Atmospheric Eailway system ; which, though unsuccessM in 
its ultimate results, ought not on that account to be altogether 
overlooked. 

The idea of obtaining motion by atmospheric pressure appears to 
have been first suggested by the celebrated French engineer, Papin, 
about two hundred years ago. The suggestion, however, was long 
without any practical result, and seems to have been disregarded for 
more than a hundred years, when it was successively taken up by 
Messrs. Lewis, Medhurst, Vallance, and Pinkus, and lastly by Mr- 
Glegg, who, in connexion with Mr. Jacob Samuda, brought the 
whole to a practical issue. Great attention was paid to the subject 
by Mr. Medhurst, who devised, among other plans for its accom- 
plishment, one which, in its principal characteristics, greatly resembles 
that which ,wa8 subsequently carried out. In the years 1810 and 
1812, he published his scheme, to prove the practicability of his method 
of "conveying letters and goods by air;" but "these publications," 
he says, "met with that indifference and contempt which usually 
attend aU attempts to deviate so widely &om established customs." 

s2 
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In a pamphlet whicli he issued in 1827,* he gives a fuller account 
of the various modes in which it was proposed to accomplish the 
desired object ; the principles of which were — ^first, the construction of 
an air-tight tunnel of sufficient magnitude to admit the passage of 
carriages within it, running upon iron rails, and propelled by forcing 
in air behind them by pumping machinery, the carriages being made 
so nearly to fit the tunnel that the air thus forced in could not pass 
them, but must act upon them as upon a piston ; secondly, the pro- 
pulsion of such carriages in certain cases, in the opposite direction, 
by exhausting the tunnel in front of them, instead of forcing in air 
behind them. He proposed, thirdly, the use of a smaller tunnel, 
containing what may be termed a piston-carriage, for the conveyance 
of goods within the tube or tunnel, and having a kind of valve which 
would open during the passage of the piston-carriage, so as to allow 
a rod from it to pass out of the tunnel, and afford the means of 
propelling a second carriage for passengers, running upon a railway 
either above or alongside the timnel, in the open air ; and fourthly, 
the construction of a railway or a tram-road, in the centre of 'v^hich 
should be laid a still smaller air-tight tube, containing a travelling 
piston, which should be connected, as in the last-named contrivance, 
with an exterior carriage. One of the modes in which he proposed 
to connect the carriage outside the tube or tunnel with the piston 
within it, was by an air-tight water- valve, which, however, would only 
have been applicable on a perfect level, and with a very low amount 
of atmospheric pressure ; and another, applicable to all levels, was 
formed by thin elastic sheets of iron or copper, shutting down upon 
a soft substance, so as to form an air-tight joint, but capable of being 
readily lifted up to allow the passage of the connecting-bar, by the 
action of a wheel connected with the piston. In all cases Medhurst 
appears to have contemplated producing the motion of the piston 
by forcing air into the tube behind it, and thereby forming a plenum, 
rather than by forcing a vacuum by exhausting the tubes in advance 
of it.t He seems, too, not only to have overlooked the inconvenience 
which would arise in the adoption of his first plan by the conveyance 
being effected through a continuous tunnel, but also to have formed 
a very inadequate idea of the degree of atmospheric pressure neces- 
sary to produce rapid motion ; imagining that in a tunnel of thirty 
feet sectional area, carriages might, be propelled at the rate of sixty 
miles an hour without the condensation of the air being uncomfoii- 
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able to the passengers, who, according to the scheme, would not have 
been shielded from its effects. 

Some years after the publication of Mr. Medhurst's scheme, but 
before his last and most matured announcement of it, a similar 
project was advanced by Mr. Vallance, of Brighton, which excited 
both interest and ridicule. He, also, proposed the conveyance of 
passengers along a railway laid within an air-tight tunnel, which he 
proposed to be constructed either of cast-iron or of vitrified clay, 
the motive power to be applied by the creation of a vacuum in front 
of the piston-carriage. Experiments proved the practicability of the 
idea, but the objection against travelling in a dark close tunnel 
would have been sufficient of themselves to prevent its general 
adoption. 

About the year 1835, Mr. H. Pinkus, an American gentleman 
residing in England, obtained a patent for a Pneumatic Railway. In 
this apparatus a cast-iron tube of between three and four feet dia- 
meter was to be employed, having a longitudinal slit from one to 
two inches wide along the side which was to lie uppermost. Two 
ribs or cheeks, cast with the tubes, along the sides of this opening^ 
formed a channel from four to five inches wide and deep, which, 
in order completely to close in the tube, and prevent the ingress of 
air, a valvular cord, of some soft and yielding substance, was fitted, 
strengthened by being formed upon a peculiarly constructed iron 
chain, and so arranged that when the valve was laid in its place 
along the trough, the soft matter would completely exclude the 
passage of air ; while the iron portion of the valve, lying upon and 
covering the edges of the vertical cheeks, at once protected the cord 
from injury, and prevented its being forced into the tube by external 
pressure. " Within this tube was placed a piston-carriage, denomi- 
nated the dynamic traveller, which was impelled forward by the 
pressure of the atmosphere in its rear, whenever, by the action of 
pumping machinery connected with the tube, a partial vacuum was 
formed in front of it. In the rear of the piston, the dynamic 
traveller carried an apparatus for lifting the valvular cord out of 
its seat so as to aUow a free passage along the slit or opening of a 
connecting-bar by which the traveller was placed in communi- 
cation with an external carriage, called the governor, to which 
the valves to be drawn were attached ; and immediately after the 
passage of this connecting-rod the valve was restored to its place, its 
sides being fresh lubricated by an apparatus attached to the governor, 
and the whole being pressed firmly down by a wheel or roller." 
Some experiments were made to test the practicability of this scheme > 
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near the Kensington Canal, but, from some cause of which we are 
not aware, it was ultimately abandoned. 

Time passed on, and the failure of former attempts occasioned a 
feeling of distrust in reference to the possibility of any practical 
result ; but in 1840, Messrs. Glegg and Samuda brought forward 
their "Atmospheric Kailway" project. In order to give their scheme 
a thorough test on a large scale, they obtained the temporary use of 
a portion of the then unfinished West London Railway, near Worm- 
wood Scrubbs, where they laid down a tube of nine inches diameter. 
The track was of old contractor's rails, very badly laid, — ^which, it is 
curious to observe, had formed part of the metals of the Liverpool 
and Manchester line, — where on an iacline of one in about a hundred 
and twenty a maximum speed of thirty miles per hour was obtained 
with a load of more than five tons, and of twenty-two miles with a 
load of eleven tons. So successful were the results obtained during 
the course of the experiments that were here made, that the Direc- 
tors of the DubHn and Kingstown Eailway determined on the 
adoption of the atmospheric principle on an extension then projected 
from Kingstown to Dalkey, the gradients and curves of which rendered 
it unsuitable for locomotives. 

The London and Croydon Company subsequently obtained Parlia- 
mentary powers for a scheme for laying down a Une of atmospheric 
railway by the side of their other Hne from London to Croydon, and 
making an extension of the same from Croydon to Epsom, an arrange- 
ment by which there would have been eighteen miles of atmospheric 
line^ half of which would run parallel with one worked by locomotive 
engiaes. 

It having been found more convenient to lay the atmospheric 
railway along the eastern side of the tracks used by the locomotive 
trains (although the line leadiQg to the Croydon station and to the 
Croydon and Epsom Eailway branches off from that to Brighton 
and Dover towards the west), this difficulty was overcome by the 
construction, at the point of separation of the Brighton and Croydon 
liaes, of a very curious viaduct, which crossed the locomotive lines 
at an extremely acute or oblique angle, over which the atmospheric 
line was conducted ; the rise from, and the descent to, the ordinaiy 
level beiug provided for by slopes of one in fifty. This singular 
expedient, by which one railway was made, as it were, to take a flying 
leap over another alongside of which it had been running for milai 
upon the same level, was regarded as a good illustration of the 
power which the atmospheric system afforded of crossing roads and 
rivers without the costly approaches which were necessary for loco- 
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motives. Trains were brought to the foot of one of these inclined 
planes, and stopped, so as to deprive them of the assistance of 
momentum ; and from this state of rest they have been drawn up. the 
incline without difficulty. 

Upon the part that was completed by the autumn of 1845, experi- 
mental trips were run, chiefly* for the sake of preparing the servants 
of the Company, and for testing the machinery, and a speed of thirty 
miles an hour was obtained with a train of sixteen carriages, and of 
seventy miles with six carriages. It was subsequently announced by 
the railway papers, that the astonishing speed of seventy-five nules 
an hour had been reached with a train of twelve carriages. In order 
to test the power of working two adjacent lengths of tube with an 
engine, which might be desirable in case of an accidental failure, 
two sections, extending together to five miles in length, were ex- 
hausted by a single engine with surprising correctness, and trains 
were run along this double length of tube, at a speed '>f more than 
siity nules an hour. 

The chief characteristic in which the atmospheric railway, thus 
brought into practical application by Gtlegg and Samuda, differed 
jfrom those by which it was preceded was the construction of the 
valve. This will be best explained by the aid of the accompanying 

I diagrams. M^, 1 
represents a cross 

1 I Krafe t . ^^^/^ section of the at- 

mospheric tube 
with the valve 
closed ; and jfi^. 2 
shows it as it ap. 
pears when open 
for the passage of 
the connecting- 
rod between the piston and the carriage. The tube is laid between 
the rails, and is firmly secured to sleepers imbedded in the road. 
On the upper side of the tube is the continuous opening (Ji^, 1) 
a, and a little on either side of it are the vertical cheeks h and <?, the 
space between which forms the trough in which the valve may lie, 
which consists of strong leather inclosed between two pieces of iron. 
In order to exclude the air more completely, the opening edge of the 
valve is, when closed, hermetically sealed with a composition of wax 
and tallow, which is indicated in the cut by a dark mark. The valve 
is further protected by a sheet-iron cover d, formed in lengths of 
about five feet, and shutting down closely on the top of the cheek c. 
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The interior of the tube is completely lined with a soft compositioii, 
which fills up all little irregularities, renders the passage perfectly 
smooth and even, and the piston is so fitted as to be quite air-tight, 
and yet to move with little friction. It is attached to the fore-end 
of a rod which is seen at/* (Jig, 2), and which carries roUers so fixed as 
to liffc up and open the valve immediately after the piston has passed, 
thus bringing it into the position {Jig, 2) which allows room for the 
connecting-rod ^, by which the piston is united with the carriages 
above. The end of the tube in advance of the train is closed, and the 
air is pumped out by engines ; the part behind is left open to admik 
the air, by the pressure of which upon the piston the train is to be 
impelled. 

During the intense heat of the summer of 1846, the arrangement 
was disturbed, the composition by which the longitudinal valve of 
the tube was sealed being found too soft to retain the requisite 
solidity at such a temperature. This difficulty was thought to be 
effectually overcome by the substitution of a new and harder com^ 
position, and the atmospheric apparatus was completed from Forest- 
hill to New Cross, whence it was to be continued to London Bridge 
by the widening of the Greenwich Eailway. In a report that Mr. 
Cubitt, the chief engineer of the line, then made, it was remarked, 
that " like most new things, the atmospheric railway had taken much 
longer to get into action than was contemplated,'* owing to various 
causes, some of which were, while others were not, connected witii 
the invention itself. He expressed his opinion that "the atmo- 
spheric system, as now at work, and in progress towards completion," 
was " too important a matter either to be hastily extended or hastily 
thrown aside ;'* and with this view he recommended the completion 
of the apparatus between London and Croydon, before anything was 
done to extend it further. 

The atmospheric principle was first practically applied for the con- 
veyance of passengers upon the Dalkey and Kingstown line near 
Dublin. Thi^ line was open for many months, and was worked with 
regularity antf safety throughout all the vicissitudes of temperature 
which occurred, while the few interruptions which took place seem to 
have arisen rather from the inexperience of the attendants than from 
any material defect in the system. High velocities were also obtained, 
with propo. !;ional loads, on an incline averaging 1 in 115, within a 
course iq which the power was applied only during one mile and an 
eighth. It was thus considered that the mechanical efficiency of the 
power was established as regards its capacity to convey with regularity, 
speed, and security, the traffic on one section of the pipe between two 
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termini ; and the evidence of Messrs. Brunei, Cubitt, and Vignoles, 
before a Parliamentary Committee which considered the merits of the 
atmospheric principle, showed their belief that no mechanical diffi- 
culty would oppose this working of the same system upon a line of 
any length. That this conviction occupied the miuds of the Directors 
of the Dalkey and Kingstown Hne is shown by the fact that they 
applied to Parliament for powers to extend their railway to Bray. 

The Committee just referred to also heard the objections of 
Messrs. Nicholson, Stephenson, and Locke, against the adoption of 
the principle, which it will be well to notice, as affording us a view of 
the other side of the case. The arguments employed by those gen- 
tlemen related chiefly to the expense of keepiug the atmospheric 
apparatus iu an efficient state, and the iuconvenience and irregularity 
attending upon a siugle Hne, — there being only one exhausting tube 
laid down on the experimental line at Dalkey. To these objections it 
was replied that, with respect to expense, it would scarcely be possible 
at that time to iustitute a fair comparison between a system which had 
then hadfifteen years' growth and development, and another, which was 
yet in its infancy ; while, as regarded the second point, the majority 
of engineers were decidedly of opinion that any ordinary traffic might 
be carried on with regularity and convenience by an atmospheric 
line. 

The Committee summed up the evidence, and arrived at some 
important results. They decided that a single atmospheric line was 
superior to a double locomotive Hne, both in regularity and safety ; 
inasmuch as it makes coUisions impossible, except at crossing-places, 
and excludes aU the danger and irregularity arising from casualties 
to engines or their tenders. 

The opponents of the atmospheric system urged that it would be 
too expensive, on the ground that it was unsuited to the profitable 
carrying on of a smaU and irregular traffic, inasmuch as the greatest 
proportion of the expenses of haulage on the atmospheric principle 
were constant, and could not be materially reduced, however varying 
might be the work to be performed. This would have been, doubtless, 
an objection to economy, under the possibility of an inadequate traffic ; 
but, on the other hand, as the expenses did not increase in proportion 
to the frequency of the trains, it would be for the interests of the 
Company to augment the amount of their traffic by running frequent 
hght trains, at low rates of fare, by which the convenience of the 
public would be greatly promoted. By locomotive engines, the 
power is most economically applied in concentrating the traffic in a 
small number of heavier trains ; while upon the atmospheric system 
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the power would be best employed by dividing the weight to le " 
carried into a considerable number of light trains. Thus, too, the 
rate of speed at which trains of moderate weight could be conveyed 
on an atmospheric line would make little difference in the cost of 
conveyance ; while the expense of moving trains by locomotive 
engines increases rapidly with the speed. " Now, when it is con- 
sidered," said the report of the Committee, "that we surrender to 
great monopolies the regulation of all the arteries of communication 
throughout the kingdom; that it depends in great measure upon 
their view of their interests when we shall travel, at what speed we 
shall travel, and what we shall pay, it becomes a material consider- 
ation, in balancing the advantages insured to the public by rival 
systems, to estimate, not so much what they respectively can do, but 
what, in pursuit of their own emolument, they will do." 

The mechanical success seemed complete. " I consider," said Mr. 
Bidder, in his evidence, " the mechanical problem as solved, whether 
the atmospheric could be made an eflBcient tractive agent. There 
can be no question about that; and the apparatus worked, so far 
as I observed it, very weU. The only question in my mind was, as 
to the commercial application of it." Even Mr. Stephenson, one of 
the witnesses who opposed the principle, admitted, that under certain 
circumstances of gradients and of traffic, the atmospheric system 
would be preferable. Mr. Brunei proposed that the line should be 
doubled in those places where trains were intended to meet ; and 
further stated that in a hilly country, with long lines of suffieient 
inclination to allow the descent of trains by their own gravity, it 
might be possible to effect this object without the expense of a tube. 
The gravity of the down train might also be so applied as eren to 
assist the motion of the train in the contrary direction. 

How was it, then, that, after all, it failed ? The cause may ^ 
briefly stated thus. The strength of a machine is limited by the 
strength of its weakest part ; and there was a very weak part in the 
apparatus of the atmospheric railway. Various devices were pro- 
posed and tested, and great ingenuity was shown in the attempts 
made to discover some means by which the valve might be effectually 
sealed. This was, of course, essential to the success of the scheme ; 
but the desiderata were not found ; and after very large expense had 
been incurred, and very high hopes had been cherished, it was found 
necessary to abandon the undertaking. 



I 



CHAPTER XII. 



Views of "the Old School" in reference to Railways — Peculiarities of Railwaj Property 
—SloraJltyotRaUwayAdminlau-ation— Railway Officers— Arrangement of the con- 
flicting interests of Kival Companies— The Great Northern and Eaatem Coontiea 
Lines— Bailway Traffic—Averages of Railnay Betums- Intermediate and thioogh 
Traffic- The Great Western LLni — Locomotive Tendencies of the Agricultnral 
PopolaCion— Meat Traffic— Traffic made by Eailwajs— Unespecled Eeaulls- Edin- 
bargh aod Glasgow line — Brussels and Mechlin Line — Employment tumished on 
Railnajs— Staff of the North Western Line— Statistics of Railway Legislation for 
1851— SUtistics of Railvajs in IBSO aad dSSl- Statlatics of English, Scotch, and 
Irish Railways- Advantages and Resnlls of Railways— Statistics of Railway Acci- 
dents — Commercial Results of Biulway Enterprise — Facihties for Locomotion — 
Reduced Eipeuditnre of Trausit— Railway Accommodation for the Fooi^-Advin- 
tages to all— Sanatory loSneBces of Bailway Travelling— Moral Results and Advan- 
tsgea of Bftilwaja — Benefits of TravelliBg— Intellectual Besulls of Travelling- 
Geographical Results of Baitway Locomotion- National and Tnteniatianal Advan- 
tages of Bulroads — A Hope and a Blessing. 




AILEOADS are no friends to me, and 
I 'm no friend to railroada. They have 
cut up our most beautiful valleya; they 
have traversed, diverted, imd straight- 
ened our finest streams ; they have 
swamped our meadows and rendered 
them difRcult of drainage; they have 
made high embankments over parka 
Tand pleasure- grounds, and impeded 
"• the most beautiful views ; they have 
made our suburbs unhealthy, interfered with the ventilation of the 
streets, and occupied our best fields with overgrown stations. For 
all that, I never had a shilling of compensation ; and though people 
do travel more rapidly than they did when I was a boy, I like a 
coach-aad-four better than the fastest shrieking thing you call a 
railway train that ever ran." 

Such are the pathetic espreasions of some gentlemen who belong 
to that link between the past and present, known as "the old 
school;" and, like many such statements, they both contain and 
omit much truth, WWle making the fuUest admission of the 
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vastness of the social, commercial, and political advantages of 
railways, yet there is another phase of the subject which demands 
consideration. Railway Directories must remember that great 
public obligations involve upon them, the discharge of which they 
cannot avoid. They may talk of the "rights of property," but they 
must remember that it has also its duties; they may afifinn that 
railroads are the possession of private individuals, who may govern 
them as they think best for their own interests, — their chief end and 
aim being the securing of the largest possible dividend ; but they 
must not forget that the public has claims upon them which must 
and will be enforced, but which it is far better for them to anti- 
cipate. If the railways are private property they are public also. 
If it could be established that they are a clear addition to the means 
of the nation, purchased by no sacrifices, and balanced by no public 
inconveniences, there would then be less right of public interference. 
But it is confessedly otherwise. " The country at large," it has been 
truly said, " pays a great deal more for railways besides the price <A 
a ticket when one happens to want it." Overlooking many other 
considerations, it may be asked, Is the cutting off of the means of 
communication from a hundred neighbourhoods, where they were 
enjoyed before the stoppage of the coaches, of no account ? Are 
the thousands of miles of highway, depreciated in value, and the con- 
sequent loss, to be altogether overlooked ? Is the pressure that has 
been experienced on the national resources, — ^is the ruin of count- 
less speculators, — is the share which the least speculative of the 
community had in the general public depression and calamity — ^to 
be at once forgotten? The voice of the British nation, and the 
decisions of the British Legislature, will reply in the negative to such 
questions ; and while the Eailway System of this and other lands is 
undoubtedly among the noblest evidences which can be afforded of 
the power, energy, and perseverance of man; and though it is 
admitted to be a most powerful element in the advancement ot 
knowledge, civilization, and religion ; yet it is the first duty of the 
administrators of railway affairs to conduct them in such a manner, 
that while they are fairly remunerative to the shareholders, they 
may promote, in the highest degree, the public convenience and the 
national prosperity. 

Having thus, however briefly, referred to the important but 
neglected question of the morality of railway administration, it will 
be w^ell to advert to some facts of interest which relate to the 
economy of railway locomotion. But should any reader be desirous 
of giving to this subject a special degree of attention, he may be 
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referred to the elaborate and comprehensive work of Dr. Lardner, 
whose practical experience and careful elucidation of facts are of 
great value ; for the present purpose, we must be content with but 
a bare allusion to two or three points which require remark. 

The first topic to be noticed has relation to the practical manage- 
ment of our Iron Roads. To provide ample means without extra- 
vagance; to give adequate remuneration to competent oificers and 
servants, without prodigality and without parsimony; are duties 
which are incumbent on all Railway Boards. Doubtless great im- 
provements have been of late effected in these respects, — ^the posi- 
tion of railway property having demanded that Directors should 
"pay a stricter attention to arithmetic." The practice must not be 
permitted of obtaining or dispensing public offices simply for pur- 
poses of private emolument. Yet such has been the case. Seats 
were secured in railway Directories, that the parties holding them 
might provide for those with whom they were connected, or whom 
they wished to serve, by dividing among them the appointments of 
which they had the patronage, " as has been the rule," says a re- 
viewer, "in more than one railway compact, without any regard 
to fitness." Each may also "take his proportion of profitable 
contracts. * No, no,' says the shareholder, ' the law forbids a Di- 
rector to be a contractor for his own line.* G-reen, sprouting with 
verdure art thou, oh ! shareholder. When the Scottish edict forbade 
householders from sweeping their chimneys with a live goose, pulled 
by a rope, one canny gudeman * thocht twa ducks would do just as 
weel.' Of kin to him was the cousin, ' sax-and-thretty times re- 
mo vit,' who, when taking a 'respaccable position as gentleman to 
a gentleman,' delicately insisted that he would ' serve for puir luve 
and for the sma' matter — the pennie-fee — ^he wud aye rather be con- 
tentit wi' just the wee things, he could pick up aboot the hoose.' "* 

One of the most difficult problems which have engaged the atten- 
tion of those intrusted with the management of our railways, is the 
arrangement of the conflicting interests of different Companies. When 
there were only a few lines in the country, there was no danger of 
much competition ; but the gradual interlacing of an elaborate and 
intricate network of railways, has brought rival interests into ope- 
ration, which have required full investigation and careful arbitration. 
Let, for instance, the position of the G-reat Western Railway, when 
first constructed, be observed, and there appeared little likelihood 
of competition arising with other hnes ; but after a time, the exten- 

* Westminster and Foreign Quarterly Review. 
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sion of the London and !N"orth "Weatem on its northern, and the 
South Western on its southern boundary, have materially changed 
its relation, and have given birth to a most determined and pro- 
tracted struggle, to which allusion has already been made, and which 
has been appropriately designated " The Battle of the Gkuges." Thus, 
too, the North Western, the Great Northern, and the Eastern Coun- 
ties, have rival claims and interests, which have been brought into 
active collision, and have required very judicious management to 
settle. The disputes between the Q-reat Northern on the one hand, 
and the London and North Western and Midland Companies on the 
other, — especially with reference to the division of traffic between the 
metropolis and the towns of York, Leeds, Wakefield, Sheffield, Don- 
caster, and Lincoln, with which both systems of railway are con- 
nected, — ^required the adjudication of the Right Hon. W.E. GHadatone, 
who has ultimately succeeded iu bringing to something like a definite 
issue, the complex interests for which the struggle had been prose- 
cuted. The method in which the disputes between the Eastern Coun- 
ties and the Q^reat Northern have been arranged, will indicate the way 
in which such questions between rival Hues are frequently decided. 
Thus, the Q-reat Northern Company have agreed to pay to the Bast- 
em Counties sixty per cent, of any earnings from traffic passing over 
the Great Northern line between London and Hitchin, to and from 
Cambridge and stations east of Ashwell, on the Boyston and Hitchin 
line ; and also twenty per cent, of the earnings frx)m the Eastern 
Counties traffic, sent from Peterborough to Newark, Lincoln, and 
Hull, and certain other places north of these towns. Each Company 
has further engaged to abstain fix)m interference in the district of 
the other, and to interchange traffic, in the fullest manner, for mntiul 
benefit. 

In examining the statistics of railway traffic, many considerationB 
of interest arise, to some of which reference may be made. The first 
of these is the fact, that the receipts of railways from passengers are 
made up of small sums. The sum-totals of the returns, great as they 
are, are formed by the accumulation, not of sovereigns, but of half- 
crowns and shillings. Manchester and Leeds are excellent teiv 
minii for a railway; and it might be supposed that the through 
passenger traffic would be very considerable, yet it is of little im- 
portance, compared with the amount received from travellers for ehart 
distances. The Yorkshire traffic is distinct from that of Lancashire: 
as the trains pass through the tunnel under Blackstone-edge, the 
passengers are in general reduced to their smallest number, — ^the 
increase recommencing at Littleborough and Bochdale, and continuing 
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to Manchester. The returns of railways in general show that the 
excursions of first-class passengers are the longest, and yet average 
but twenty-six miles ; and the great majority of these travel much 
less even than this. For one who makes a trip of a hundred miles, 
there must be at least ten who travel but ten, otherwise this average 
could not be maintained. In like manner, second-class passengers 
average only thirteen miles, and the third-class eleven, while these 
constitute more than eighty per cent, of the total number of 
travellers. 

It appears that the average receipts of passenger and goods trains 
are by no means so high as many would at first suppose. Thus we 
find from late returns, that the average " take" of both classes of 
trains on the Eastern Counties line was under 6*. per train per 
mile ; while on the other lines, the ratio was as foUows : — 

i. d. 



South Western 


about . 


6 8 per train per mile 


Lancashire and Yorkshire 


» 


.4 6§ 


Midland .... 


>f 


4 5 


York, Newcastle, and Berwick 


)} 


.4 4 


York and North Midland . 


» 


8 lOi 


Manchester, Sheffield, and Lincolnshire* 


» 


.8 9i 



Railways differ materially in the nature of their intermediate and 
through traffic. The passengers on the London and Birmingham 
hne are to a great extent of the latter class, there being no large 
intermediate towns, as on some lines, with the exception of Coventiy. 
On the other hand, the Grand Junction Railway has an intermediate 
traffic to the manufacturing towns of Wednesbury and Wolverhamp- 
ton, which bears a considerable proportion to the receipts of the 
whole line. Now, the Great Western line is in these respects pecu- 
liar, differing from the London and Birmingham in the possession of 
a large intermediate traffic, and from the Grand Junction, and most 
of the lines traversing manufacturing districts, in the fact that much 
of its traffic is "first-class.'* On this line there are the towns of 
Windsor, Reading, Oxford, Bath, and Bristol, all of which are places 
of magnitude and aristocratic connection. Besides, it communicates 
by a junction with Cheltenham and Gloucester. They are also the 
centres of districts, in which a large number of landed gentry reside ; 
and hence, while comparatively few passengers join the London and 
Birmingham line at its intermediate stations, and but few private 
carriages are taken up or set down on the road, these are conveyed 

* Licluding ballast trains, empty special trains, &c. 
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to and from stations on the Great Western, not only at the large 
towns, but at Maidenhead, Twyford, Wallingford, Parringdon, Shriven- 
ham, and Chippenham, at all of which suitable accommodation and 
facilities have to be provided. These peculiarities are obviously 
points to which especial regard ought to be paid in the administra- 
tion of railways, in order that the interests of the Companies, and the 
convenience of the public, may be best secured. 

It appears that the rural population travel on railways much 
more, in proportion to their numbers, than the inhabitants of manu- 
facturing districts. The agriculturists live out of doors, attend 
markets and fairs, and are led away from home by business more 
than other classes of the community. Hence it is found that, on 
lines passing through rural districts, the passenger traffic is much 
greater, in proportion to the population, than in the densely- 
peopled manufacturing counties. Some lines, too, are principally 
fed by a stream of passengers in pursuit of health, pleasure^ or both, 
and this is a highly remunerative species of traffic. 

Traffic in live and dead meat is rapidly increasing, large quantities 
of the latter being sent even from beyond the Tweed to the 
metropolis. A flash of lightning has been transmitted along the 
electric wires to the effect, " Send me six or seven hundred stone 
of fore and hind quarters of mutten;" and on the following 
morning the meat has been found in Newgate Market; though, 
when the order was despatched, the sheep were quietly grazing 
nearly sixty miles away. So complete are the means of communi- 
cation, that London is becoming more and more the centre of the 
meat trade ; and butchers from various parts of the country visit 
the metropolis to make their purchases. What railways can do in 
the transportation of live and dead meat, may be inferred from the 
fact, that cattle have been sent from Carlisle to Norwich, a distance 
of 250 miles as the crow flies, in a day and night, without taking 
them out of the trucks ; while the saving of food effected in allow- 
ing beasts to ride is by no means unimportant in the general item 
of national consumption. It has been estimated at twenty pounds 
each beast for every hundred miles, eight pounds for sheep, and 
ten pounds a head for pigs. 

In estimating the condition of our railways as a great and com- 
paratively modem system of locomotion, it must not be regarded as 
merely the superseding of an old and inferior agency : for it should 
be observed, that to a very considerable extent railways have made 
their traffic. This result is one which can scarcely be regarded as 
anticipated, either by the friends or the foes of our Iron Boads. It 
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^as generally believed that the establishment of the new system 
w^ould involve the inevitable destruction of the old, and though, 
doubtless, these expectations were to a great extent realized as 
regards the coaches, yet it does not appear that even the number of 
borses have materially diminished from that period to the pres^it. 
Wlien the Edinburgh and G-lasgow Railway Bill passed, the liveliest 
ipprehensions were entertained that the Forth and Clyde and Union 
Canals would be ruined. But instead of that being the result, the 
jpeed of the fly-boats was increased, and the fares were diminished, 
md the traffic, instead of dwindling away, became greater than it was 
jefore the railway was constructed. And here, be it remembered, 
;he distance traversed between the two termini will not fairly come 
mder the denomination of a short distance, for it took the mail 
3oach four hours to accomplish it. It must also be recollected, that 
f the canal be uninjured in its passenger traffic, much less is it 
iffected in the conveyance of goods, especially in heavy goods*- 
Another instance of this kind is mentioned* in reference to the 
ine which passes from Brussels to Mechlin, where the traffic in 
nerchandise became extremely large from its first opening, and 
jontinued to augment. " Yet," adds an author, "in the face of this 
extraordinary traffic, that on the common roads has progressively 
ncreased." And this he proves by reference to the produce of the 
;umpike-tolls (jpeages des harrieresj each year since the opening of 
;he railway. 

One of the most remarkable results of the change is, that the 
lumber of horses now employed in public vehicles does not appear 
;o have fallen off in any perceptible degree, and that there is not 
jven a proportionate falling off in stage-coaches. This is shown from 
;he return of the miles run, as deduced approximately from the duty 
)aid under the different Stage-coach Acts during successive years, 
vhich are as follows t : — 

Millions of Miles ran. 
In 1836, the largest amount ever collected (the Liverpool and Man- 
chester line was the only one then opened) ahout 48 

1839 40 

1K42 43 

1814 87 

1847 85 

1848 81i 

1849 30 



• W'eale's Ensampl<»8 of Railway Making. 

f Tiiis information is o])tained from the officers of the Stage Coach Duties Depart* 
uent of the Board of Inland Revenue. ' 

T 
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The immense activity of the traffic on the En^iflh jriilwajs, attd 
the extent to which it affords employment to indnBlay, i»af be to 
some extent calculated from the foUowixig statement of tiie number 
and dass of persons composing the staff of the Korth Weitem 
Company :— 



Secretaries 

Oeoeral MaDBgear 

Superintendents . 

Besident engineers . 

Clerks 

Police constables 

Engineers and stok^ni 

Porters 

Artificers . 

Labourers 



ft 
I 
8 

906 

TDl 

788 

8,054 

8,347 

1,402 



10,206 



The number of horses employed in tiie local delivery of goods is 
612, and the number of vans, 256. This is independent of the 
goods establishment of Messrs. Fickford and Messrs. Chaplin^tibe 
former of whom employ nearly 800 clerks and porters, 400 horsey 
and upwards of 150 vehicles. The number of men in the aervioe of 
the London and North Western line averages about 23 persons 
per mile. 

On the South Western Eailway, 2,186 men are employed on the 
244 miles opened for traffic. 

In reference to the present status of railway economy, the latest 
returns furnish the following statements which aire 'worthy of 
perusal : — 

The total ntimber of Acts passed daring the Session of 1851, was . . . . 01 

Including — ^fox incorporation of Companies It 

For extension of time and amendment of Acts ...... It 

For deviations, extensions, and other works for which new capital was re- 
quired 10 

For redaction of capital . * . . . t 

For additional capital 

For capital for the reditotion of mortgage*debt 

For lease or purchase 

Subscription to the undertakings 1 

Length of line authorized to be made by the aboye Acts ' 10i( 

To be abandoned 190 

Increase in the Mileage 1^ 

Capital authorized to be raised . . . £7fiH^1 

Amount (authorized by former Acts) to be reduced .... i,74d^ 
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rhiB onmber of persons employed on railways open and a^t opo9 l^t Q^ fn^ pf 

June, 1850, was 1183*9 

W of June, 1851 ............ 106,60^ 

Miles. 

^gth of line opened at the end of December, 1849 6,032 

„ „ endof June, 1860 6,807 

„ „ end of December, I860 6,621 

„ endof June, 1861 . . . . . 6,698 

„ „ Ist of December, 1861 6,896 

neourseof construction, June, 1850 . . . . . .' . 868 

„ „ Jnne, 1851 ; 736 

either open, nor in course of construction, in June, 1850 .... 4,804 

June, 1851 4,526 

otallength authorized at the end of June, 1850 11,989 

„ June, 1851 11,969 

From tlie half-yearly report of Bixty-seven Sailway Oompaniefi in 
16 United Kingdom, it appears that the returns on the main, the 
ised lines, and the branches, for the half-year ending December 
.st, 1851, were as follows ; — 

ceipto jed,298,7!^ 

penditure, including rates, taxes, and Government duty 8,668,08Q 

tying to pay interest on loans and preference shares, and dividend on 

ordinary capital expended 4,726,640 

le total expenditure being 281,686,960 

ENaLISn BAILWATS. 

.0 traffic receipts on forty-two English lines during the abpye Wt-jt^ 

amounted to 7,233,674 

penses 3,086,97^ 

aving profit to pay interest and dividend, &c 4,146^696 

tal capital expended being .£192,485,802 

le length of Railway over which this traffic was condi^cted was 6,027 jf^es 

erage cost of consvruction, &c., per mile iCS8,290 

ceipts 1,439 

penses 614 

3fit to pay interest, &c Q24 

SCOTCH BAILWAYS. 

m receipts on eleven Scotch lines aIllo^nted to i6746,028 

penses 344,873 

3fit 400.J46 

tal capital expended being i£28,072,679 

ngth of line over which this traffic was conducted was 919 ^0(M)49 
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Average cost of construction, &c., per mile jS80,781 

Beceipts • • • 8S8 

Expenditure «••.... 878 

Profit U9 

IBISH BAILWATS. 

The receipts on fourteen Irish lines amounted to ^16,118 

Expenses -,.4^1^ 

Profit , nsjm 

Total capital emended being 11,127,086 

Length of line over which this traffic was conducted was 697 miles 

Average cost of construction, &c., per mile • • • [iS18,689 

Beceipts • 628 

Expenditure 228 

Profit «00 



TOTAL OF BBITISH BAILWATS. 

Total amount of capital authorized to be raised by the above Com- 
panies is .£29i;889,987 

Average amount expended on construction, working-stock, etc., per mile 85^448 

Beceipts IfMA 

Expenses •M4 

Profit 706 



Thus we liave a return of profit equal to two per cent, fop the half- 
year on the capital expended. The gross traffic receipts were » 

follows for the half-year : — 

English lines 8'76 per cent, on the capital expendei 

Scotch „ 2-68 „ I „ 

Irish „ 2-83 „ „ 

The working expenses for the same period were : — 

E nglish lines 42*68 per cent, of the XMOplii 

Scotch „ 46-29 „ „ 

Irish „ 4618 „ „ 

Of the large and increasing extent to which the means of transifc 
afforded by our railway system are rendered available, the foUowiDg 
returns of passengers conveyed in the United E!ingdom will indi- 
cate : — 

Half-year, ending December Slst, 1849 85,078,019 

Half-year „ 1850 , il,qeT,0W 

Half-year „ 1851 ajM;M 
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Of the security of railroad travelling, the best indication will 
afforded from the following return of the accidents incurred by 
,509,392 passengers, during the half-year ending the 31st of 
Kjember, 1851. 

There were persons killed 113 

There were persons injured 264 

Passengers killed from causes heyond their own control 8 

Passengers injured „ ,, 213 

Passengers killed owing to their own misconduct or want of caution. . 9 

Passengers injured „ „ 14 

Servants of Companies or contractors killed from causes, etc 30 

Servants „ injured „ 17 

Servants „ killed owing to their oin^ mis- 
conduct, etc 32 

Servants „ injured „ 11 
Trespassers and other persons, neither passengers nor servants of the 

Companies, hy crossing or walking on Bailways, killed ........ 33 

Trespassers „ injured 9 

Suicide 1 

The results of railway enterprise, in a commercial aspect, present 
fliy features of interest. A London tradesman seats himself in a 
rriage, at Euston station, at five o'clock in the evening, and if he 
sfer the first class, he has the luxuries of easy cushions, the 
rmest of rugs, and a lamp, or perhaps two, to throw a softened 
ht from above over the whole interior. Pive hours and a half 
erwards he finds himself seated at supper in his hotel at Man- 
38ter, while a ride of another half hour would have conveyed him 
Liverpool. On the following day he takes a run through the 
rehouses of various merchants or manufacturers, selects a bale of 
ids here, and, perhaps, five or ten elsewhere ; dines at three or 
IT o'clock ; is in the express train on his way to London a little 
er five again, and sleeps at home, after a jaunt of about four 
ndred miles, and an absence of only some thirty hours, without 
5 loss of a night's rest. On the foll6wing morning, at perhaps 
le o'clock, he visits his establishment in the city, and there finds 
) fabrics which he had finished selecting at Manchester or Liver- 
d\ the evening before, no matter what their weight might be, 
ether fifty pounds, or as many tons. Could all the details of the 
fihinery, all the activity of mind and body, all the skill and 
jenuity which have been exercised in the interval of fifteen or 
^enteen hours, in the packing, transporting, and delivery of 
jse goods, be exhibited to view at a glance, they would probably 
sit more wonder than the extravagances of eastern romance, 
ere these goods endowed with power to look after themselves, to 
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tralk to the station, take their tickets tod jplaces in the Wagons, 
secure themselyes £rom the weather hy tarpanlins, and ilnload and 
deliver themselves at their journey's end, it could scarcely excifee 
more of surprise than the work that is really accomplished. "When, 
therefore, it is recollected that a bale of goods is so much inert 
matter, depending for its safety on the care of the packers, on a 
simple label, and on the intelligence brought to bear on it in eveij 
direction through which it passes, — ^that it is one of six of neffru thcffh 
sand such packages which pass through the hands of the Cdfipany 
every day, and that whatever accident attends it — whether it be left 
at a wrong station, mis-directed, overcharged, lost, or stolen, — ^there 
must be such an account kept of it and recorded, that the superin- 
tendent of the department may be able to put his finger upon it, and 
say almost at once where the error originated, and who is to blame, 
and that unless this were done, in less than two days the whole 
business of the Company would be thrown into inextricable con- 
fusion ; some idea may be formed of the undertaking, and of the 
accuracy and rapidity with which it must be fulfilled. 

The facilities which are afforded to graziers, and farmeirs, and 
salesmen, in Tisiting distant markets and fairs, by mean, of t«il«^ 
are very important, not merely to the individuals, but to all clAifaii 
for all are affected by the result. The transit may now be-aocom<* 
plished in a short time, which a few years since would have occupied 
many hours. As an illustration of what had to be done in former 
times, the following fact may be mentioned. A farmer and grazier 
residing at Braybrook, in Northamptonshire, about eighty miled 
from London, was in the habit of attending^ Smithfield market once 
a week. To accomplish this he had to sacrifice three days and a 
night, travelling at night, and seldom reaching home till early on 
Sunday morning. Besides the expense incurred on the way, the fiae 
of the coach was £3 4^., to say nothing of the prejudice to hi* 
business occasioned by the length of his absence from home. The 
journey may now be performed from a station in the neighbourhood 
of this village in about three hours, the first-class express fiyre of 
which is only eighteen shillings. 

The reduced cost of railway transit is no unimportant adyaatage. 
It was long urged that a monopoly of passenger traffic would debar 
the poor from the enjoyment of the privilege ; and thus, in 1889, it 
was said that " the injurious effects of the railway system upon the 
poorer classes of passengers will be more severely felt, as other meant 
of cheap travelling by stage-coaches, carriers' carts, and wagons, are 
gradually superseded." 
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Instead of the cost being increased, however, it has greatly 
diminished. It will be remembered by many, that before the intro- 
duction of railways, the mail fares from London to Birmingham were 
fifty shillings inside and thirty-five out ; and by the ordinary coaches 
forty-five inside and thirty out, exclusive of fees to coachmen and 
guards, averaging from five shillings to seven and sixpence. Thus, 
altogether, the expense was fifty-seven shillings for travelling through 
the whole night, and reaching Birmingham to a late breakfast; now 
a twenty-shilling fare will give the traveller the accommodation of a 
first-class carriage, and the liberty of retiring to rest at five mii^utes 
past twelve, supposing London to be left in both cases at the same 
time. 

. Nor is accommodation unprovided for the poor. Thus, on the North 
Western Bailway, a train consisting of third-class carriages, covered 
in, with side-doors and seats, starts from the metropoHs every morn- 
ing between six and seven o'clock, and arrives at Liverpool, Man- 
chestel*, and Leeds the same evening— travelling at an average speed 
of fifteen miles an hour, including stoppages ; but when in motion, 
at twenty-five, to avoid the danger of being overrun by other trains. 
On its arrival at BHsworth, sixty-three mHes from London, it is 
detained an hour and a half, to aUow the mail and three other quick 
fenuns to pass, and for the purpose of warming and refreshing the 
passengers, for whom a large and commodious room is provided. 
Another half hour is allowed at Birmingham and Derby. The 
object of these stoppages is, in fact, chiefiy to prevent the use of the 
train by those for whom it is not intended. A similar arrangement 
is made for "the people of the north." 

In the benefits thus conferred on the working classes every rightly- 
toned heart will rejoice. The statewnan may examine the Eailway 
System in its political bearings alone ; the soldier may dilate on the 
means that it affords for the prosecution of military operations, 
either of attack or defence ; the economist may resolve the entire 
question into one of pounds, shillings, and pence ; and the pro- 
fessional man may estimate them in the saving of that time which, 
to him, is money : but the philanthropist will make Jthese subor- 
dinate to higher considerations. He will think of the facilities they 
afford for the communion of classes and the preservation of inter- 
national tranquillity; and he will regard the means of health 
to the body, and relaxation to the mind, which our railways furnish, 
as weU as the intercourse they cherish between domestic and social 
circles, as of no secondary importance. 

On the sanatory influences of railway travelling, a word may not 
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be inappropriate. It was at first alleged by some that being moved 
through the air at some twenty or thirty miles an hour would 
seriously affect the lungs of delicate and asthmatic people ; that to 
such as are of a sanguineous temperament, and are liable to ^illness 
of blood in the head, the movement of trains would produce 
apoplexy ; that the sudden plunging into the darkness of a tonnel, 
and emerging from it into the light of day, would not fail to 
give abundant practice to oculists; while the bottoms of deep 
cuttings or excavations, being necessarily damp, would mmltiply 
agues and catarrhs. It would be a work of supererogation to attempt 
to show that these apprehensions were altogether unwarranted ; but 
it is worthy of observation, that the oscillation of the railway carriage 
is much less toilsome than the swinging and the jolting of a stage- 
coach. A medical man of eminence says that, "The former 
equalizes the circulation, promotes digestion, tranquillizes the nerves, 
and often causes sound sleep during the succeeding night; the 
exercise of this kind of travelling being unaccompanied by tiiflt 
lassitude, aching, and fatigue which, in weakly constitutions, is the 
invariable accompaniment of the ordinary coach travelling, and which 
so frequently, in such constitutions, produces sleepless nights." 

In contemplating the advantages which have accrued to all claweH 
of the community from the establishment of Our Iron Itoads, too 
much emphasis can scarcely be laid on the gain which has been 
effected in respect to the personal convenience of transit. The roof 
of a coach was doubtless very agreeable on a fine summer day in a 
pleasant country, and even on a clear frosty mom in winter the box- 
seat was not to be despised ; but on these privileges the traveller 
could not reckon. There is now no hazard, as there was then, of 
being informed that there is "no room"-^there are no importunities 
from extortionate guards to satisfy — no clambering over dirty wheels 
^no hurting one's shins on sharp irons— no wedging of one's-self 
amidst piles of luggage on a lofty unsheltered platform, around whidi 
numerous legs hung dangling like a dozen brace of black and white 
grouse ; while, if it rains, it is not necessary for one's own comfort that 
the drip of our umbrella should be turned into a neighbour's neck. 
And it is at the same time a pleasant thought to many, that while 
the train bowls along over the iron road, there is no plying of the 
whip, no foaming mouths, nor turgid veins of generous steeds ; but 
that the giant power which thus swiftly bears us onwards has bones 
of brass and iron, and nerves and muscles that cannot tire. 

The effects which have been produced on the habits and character 
ot the people by the increased facilities of commimication which 
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have been placed within their reach, have been very striking, and are 
daily augmenttag. The railway and the steam-boat have girded the 
world together into nearer union, and have brought its most distant 
regions into comparative proximity. The traveller takes his place 
for a few miles ia a South Western traia, and finds that the lady 
seated opposite to him, who is quietly engaged at her crochet, is 
going to Calcutta; while the luggage of a gentleman in the same 
compartment is marked with the significant word, "Barbadoes." One 
gentleman meets another in the city, and is informed that a mutual 
friend is staying for a few days at Jerusalem, and intends returning 
home via the G-arden of Eden and India. Distances which our 
Others would have thought almost infinite, are now thought little of; 
we forget to speak of miles, and prefer to mark the duration of a 
journey by hours, as the most fittijig way of pointing out the 
facilities of a route. 

To those who are content with visiting spots of interest and 
beauty within less surprising distances, the attractions of all parts of 
our own land, and of sister countries, are laid open. The advertising 
columns of the newspapers daily present a tempting diversity of 
scenes worthy of visitation, which are placed within the reach 
of the tourist. And it is deserving of remark, that while intrin- 
sically worthless objects make the utmost parade of their factitious 
excellences in glaring capitals and bombastic words, there is some- 
thing of calm majesty in the simple annals of the announcements of 
the triumphs of Science, which teU us of new agencies established for 
the promotion of the comfort, the civilization, and the happiness of 
man. The lakes of England, Scotland, and Ireland, the spas, the 
watering-places, the woodland scenery, and the mountains, are all 
thus brought near in our own land ; while, in other countries, classic 
associations may be revived among spots hallowed by the past, we 
may be enkindled to patriotic ardour on fields where men of other 
days have shed their blood on the altars of the land of their fathers, 
and may be aroused to yet nobler thoughts, and holier resolutions, 
amid scenes which the history of religion has consecrated in en- 
deared remembrance. Yet, for the accomplishment of these objects, 
BO important in themselves and in their consequences, the increase 
of the facilities of communication is the essential condition. 

The influence of railways has not been restricted to the trans- 
ference of passengers from one county or country to another, it has 
shown itself in the attraction or distribution of entire populations. 
When it was said by Eaynal, that if we "travel over all the countries 
of the earth, wherever we shall find no facility of passing from a 
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city to a town, or from a village to a hamlet, there we may pronoimce 
the people to he harharians," he uttered a truth which finds abun- 
dant illustration both in itself and in its converse at the presezit 
day. A few years ago the citizens of London lived at their houses 
of business, and comparatively few enjoyed the privil^e of possefls- 
ing suburban residences, to which they might repair after the more 
public duties of the day were ended. Now the metropolis is daily d^ 
sorted by hundreds of thousands, who, as morning and evening retuni, 
wend their way to business and to home. This has been the revolt 
of the increased facilities of communication, and the principle is 
rapidly finding application on even a broader scale. The merchant 
who, no lengthened period ago, paid an annual visit to the southern 
coast with his family, now lives there during perhaps many months, 
and passes to and from his house of business in London thrice 
a week, or even daily ; and the time occupied in the transit is not 
yet greater than that consumed in travelling comparatively trifling 
distances with inferior means of communication. The retirement 
of rural districts, far away from town, is now sought by large 
numbers, who, by a limited outlay, can enjoy all the advantages 
of the country, and yet daily spend several hours in their shops 
or iu their counting-houses. Even the school-boy may now be 
conveyed every day from home to " academic bowers," many milee 
away, and thus, in an instance with which we are acquaLuted, a space 
of more than a hundred and fifty miles is daily traversed. And 
when we are considering the social benefits conferred by Our Lxm 
Roads, the interests not of the few are to be regarded, but of the 
many ; and especially ought we to rejoice when the advantages, 
which the possession of wealth gives to the highest, are bronglit 
within the reach of the humblest orders of the community. 

But not only are our railways powerfully instrumental in dis- 
tributing masses ol the population, but also in concentrating them 
into new localities. Under the exigences of the times, Crewe with 
its 8000 inhabitants, Swindon with its 2000 or 3000 artizans, and 
Wolverton with 1500, have thus arisen. And not only have the 
vast buildings been reared in which busy hands may ply the craft ci 
locomotive building and repairing, and in which mighty engines 
work with colossal powers and tireless energies in the same great 
undertaking ; but some of the Eailway Directories have exhibited 
great interest in the physical, intellectual, and religious welfare 
of the people in their employ. With this object, plots of gardeiV' 
ground have been set apart for their use, reading-rooms sad 
libraries have been instituted, *' Station-Lending Libraries" estik 
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blished, schools, with all the requisite means and appliances, provided, 
and churches and chapels erected. Nor is it surprising that, under 
such circumstances, a pleasing feeling of confidence is manifested by 
all classes of the work-people in their employers, an admiration 
of the completeness of the details of the Company, and a desire 
to induce others to entertain similar sentiments. On this matter 
stress may be laid ; for the moral relations which subsist between 
masters and servants is a topic which it were well for society if 
better understood and applied. 

It is not unworthy of remark that many schemes of social progress 
which are advancing the interests of the people of this and of other 
lands, are greatly, perhaps entirely, dependent on Our Iron Eoads for 
their successful prosecution. How vastly have the advantages of 
our postal system been augmented by the establishment of railways, 
bringing distant cities into the enjoyment of aU the privileges 
possessed by those least remote, and disseminating intelligence 
throughout the remotest districts of the empire with inconceivably 
more celerity and certainty than could ever otherwise have been 
attained ! 

What, too, it may be asked, would have been our Exhibition of the 
Industry of the "World, without our elaborate and complete arterial 
system of communication for the myriads who thronged to the 
metropolis, to mingle at the great festival at the Crystal Temple 
of Science and Peace ! How were it possible otherwise to have 
brought together the seven or eight hundred thousand souls who, on 
one line alone, found special trains awaiting to convey them, at 
trifling cost, to London; and how could it otherwise have been 
contrived, that through many provincial towns, crowds of five to ten 
thousand people should be passing through within a few hours on 
the same great mission ! Without our railways, that great scheme 
would have been a useless figment, which might have floated in the 
brain of its princely originator, but it would have been without hope 
or possibility of realization. 

In attempting to gain a correct estimate of the worth of our 
Bailway System, these, and many other considerations, must be duly 
pondered. The man who simply regards the value of the time and 
money saved on a journey as the great excellences of Our Iron Koads, 
takes a most unworthy view of the subject, and omits its highest 
and broadest results and relations ; but he who feels anything of 
interest in the advance of knowledge, the elevation of the intellect, the 
promotion of kindly feeling and sympathy between the members of 
the great family of man, will find here a theme on which he may 
expatiate with elevated satisfaction and hope. 
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The individual benefits conferred by the fadlities of travel now 
enjoyed are most important. To make the tour of Europe was once 
regarded as essential to the completion of the education of a gentle- 
man ; and still very many wi\l declare, with old Du Bartas : — 

" thrice, thrice happy he, who shnns the cares 
Of city troubles.? 

!N"ever were means of communication ^o abundant — ^never was travel- 
ling enjoyed at so little trouble and expeuBO. ItailwaySy steam- 
vessels, carriages, and cabs, aw^ait the call of the pilgrim. Servants, 
who have " no objection to go abroad," ofFer their assistance in every 
copy of the daily papers. C^i^et-bags, trunks, and portmanteaus, 
stare us in the face in the streets, longing to be packed. BaQway- 
wrappers, caps, cushions, and guides, are abundant — ^while no less a 
personage than Sir Humphrey Davy offi^s " Consolations mTra,reL" 

Should the monotony of a round of toil depress the spirits, a 
journey, though for ^ shprt distance, i^^y cause them to rise like the 
mercury of a barometer on a genial day. What says Burton tp the 
traveller ? " He took great content, exceeding delight, in that his 
voyage. And who doth not, who will attempt the like ? For pere- 
grination charms our senses with such unspeakable and sweet 
variety, that some count him unhappy who never travelled, a kind of 
prisoner ; and pity his case, that from his cradle to his old age, he 
beholds the same — still, stLQ, stLQ, the same, the same!" 

The change already effected in our own land by the Bailway 
System is most surprising. The country may now be traversed from 
the South coast to the Borders in a few hours. The extremities of 
the island are now, to all intents and purposes, as near the metro- 
polis as Sussex or Buckinghamshire were two centuries ago. The 
Midland counties are a mere suburb. With the space and resourceB 
of an empire, we enjoy the compactness of a city. Our roads are 
contracted into streets, our hills and dales into parks, and our 
thousand leagues of coast into the brief circumference of a castle 
wall. Nineveh was a city of three days' journey round, Ghreat 
Britain can be traversed in one, in its longest dimensions, during 
the same time. Por questions of distance, we are as mere a spot as 
Malta, St. Helena, or one of the Channel Isles, or as one of the 
little states of the ancient Mgesm. One circumvaUation includes 
aU the cities of the island. " A hundred opposite ports are blended 
into one Piraeus, and to every point of the compass diverge the oft- 
traversed long walls that unite them with our engirded acropolis." 
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By the iinion of activity and sympathy thus promoted, the great 
social, commercial, and political interests of the nation are drawn 
nearer together. Local distinctions and district prejudices are 
disappearing for ever, and the unit of British enterprise, wealth, and 
wisdom, is becoming Inore compact, energetic, and potent, and more 
promising of prolonged health and permanent stability. Men who 
but a few years since scarcely crossed the precincts of the county in 
which they were bom, and knew as little of the general features of 
the land of their birth as they did of the topography of the moon, 
now unhesitatingly avail themselves of the means of commumcation 
that are afforded to visit spots and explore regions, to which the 
BoKcitations of friends, the beauties of scenery, or the charms of 
historic association, may offer attractions. The spread of ideas, as 
well as the conveyance of persons and of merchandise, depends 
greatly on means of transit ; men become better acquainted with the 
condition and habits of their fellow men, and ignorance is diminished 
before the onward and resistless march of knowledge and of truth. 
The same principle is applicable to the affairs of other lands. Long- 
cherished national animosities are lulled, and wither away as the 
intercommunion of people extends ; the once oft-repeated axiom, 
that proximity of situation between empires necessarily makes them 
hereditary foes, is repudiated as a defunct absurdity — ^friendships are 
making sacred the intercourse of famiKes, who, debarred of means ol 
communication, would otherwise never have met — a selfish patriotism 
will at length be lost in an enlighteiled and generous philanthropy ! 
Li proportion as intercourse is diffused, the happy period will be 
hastened when countries will become but as counties, — ^when, united 
by the same feelings which now actuate different portions of the 
same nations, they will regard the practice of settling a disputed 
question by a mutual slaughter as absurd as it is inhuman, — and 
will see, that though they may be separated by a diversity of 
tongue, or by the barriers of an arbitrary geography, yet that they, 
the children of a common Pather, brethren of one great family, are 
heirs of the same destiny, and that their own highest interests are 
best advanced by the promotion of each other's welfare, and by the 
assiduous diffusion over the earth of peace and good-will among men. 
Let all, then, indulge the hopes, and breathe the benediction of the 
poet,* as he sung : — 

" No poetry in Railways! foolish, thought 
Of a dull hrain, to no fine music wrought, 
By Mammon dazzled, though the people prize 
The gold untold, yet shall not we despise 

* Dr. Charlei Mackay. 
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Th9 triomphs of our time, or fSoil to Bt9 
Of pregnant mind, the fruitful progeny 
TJshering the daylight of the world's new mom. 
Look up, ye doubters, be no more fbrlorn ! — 
Smooth your rough brows, ye little wise : rejoiio^, 
Te who despond : and with exulting voice 
Salute, ye earnest spirits of our time. 
The young Improyement ripening to her priaM, 
Who, in the fulness of her genial youths 
Prepares the way for Freedom and for Truth* 
And break the barriers that, since earth began, 
Have made mankind a foreigner to man. 

*' Lay down your rails, ye nations, near and hr ; 
Yoke your full trains to Steam's triumphal car; 
Link town to town ; and in these iron bands 
Unite the strange and oft-embattled lands. 
Peace and Improyement round each train shall aoar. 
And Knowledge light the Ignorance of yore;-^ 
Men, joined in amity, shall wonder long 
That Hate had power to lead their fkthers wrong; 
Or that false glory lured their hearts astray, 
And made it yirtuous and sublime to slay. 

" Blessings on Science ! when the earth seemed old, 
When Faith grew doting, and the Reason cold, 
'Twas e^e diseoyered that the world was young, 
And taught a language to its lisping tongue : 
*Twas she disclosed a future to its view, 
And made old Knowledge pale before the new. 

" Blessings on Science ! In her dawning hour 
Faith knit her brow, alarmed for ancient power ; 
Then looked again upon her face sincere, 
Held out her hand, and hailed her sister dear; 
And Reason, free as eagle on the wind, 
Planed o'er the faUow meadows of the mind, 
And, clear of vision, saw what seed would grow 
On the hUl slopes, or in the vales below ; 
What in the sunny south, or nipping nord, 
And from her talons dropped it as she soared. 

" Blessings on Science, and her handmaid Steam ! 
They make Utopia only half a dream ; 
And show the fervent, of capacious souls, 
Who watch the ball of Progress as it rolls, 
That all as yet completed, or begun, 
Is but the dawBiDg that precede th« nm." 
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ContinenUl Bail ways— EmIwsjs of Belgium— SjatemaUc PToceedings- id»pt«tlon of 
the CooDtry aa a Field for Bailway EnlfipriBe — Cost of RailwBj Construction in 
Bcbtinm — Biilways of Fnnca — Ch&racteiisUci of Continenlal Lines — Peeuliarltifii 
of ContioBnUl Inrelling— Railirsja in Spain — PecnliarilisB of th« Conutr; and 
the People — Railway to Venice — Railways in Bnsaia — Line from St. Pelersborgh to 
Moscow and Odessa — Eitensions — Bailways in Britiei India — Military, sacial, poli- 
tical, and comnxerciaJ Advantages of Hailways in India-^Preaent Condition of the 
Traffic of India — Constraction of Railways in India — Bootes proposed — Peculiar 
DifflcnltisB lo be avoided— Railways in tlie United Statas— Rise and Ftogrese et 
Eailmij Enterpriee in llie United States— The First Eailway in America— A Bout« 
proposed from the Atlantic to the Paciiio— The largest R^way in the World— 
flnuits of Land from the Stales and from CongreBs — Cost of American ttailwaya — 
Table of American Lines — Condition and Prospects of Railway Enterpriie in 
the United States— Speed attained— The " Cow-Eelcher "—Appearance of Railways, 
and Railnay Scenery. 

n HE railways of the Continent, aud 
in other parts of the world, liave many 
pointa of interest in which they difier 
from those of our own country, To 
enumerate these at length, would 
necessitate a traaBgresBion of our 
limits ; and it must suffice merely to 
indicate some features of their his- 
tory, and some of tho characteristics 
which are especially deserving of 
notice. 

Before the great questiom of our railway Bystem had reoeived a 
practical solution, by the construction of the eailieBt lines in this 
country, no cotninuni nations of the kind existed on the Continent of 
]&irope or ebewhere, excepting a few tram-roads in some of the 
mineral districts, on which, in a few cases, locomotire engines of the 
rudest description were employed. But the successful results of the 
system in England, at length attracted the attention of all parts of 
Europe to the subject ; though it was not till a protracted period had 
closed, that the feeling of incredulity whidi was so genegaUj 
cherished on the Oontin^t, u well m in this country, wu abated. 
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Belgium was the first of the continental nations to avail herself of 
the advantage of the new locomotive agency. Political, not less 
than social and general considerations, urged the expediency of 
the establishment of railways throughout that country, and while 
great skill was manifested in the design of the scheme, there was 
energy in its execution ; and thus, at length, the territory was ovav 
spread with a railway commimication, which has rendered this com- 
paratively small kingdom the highway of a large share of the comma* 
nications subsisting between some of the chief countries of Europe. 

The first proposal made, was the formation of two trunk lines, 
which should intersect each other at Malines* The length of 
the cross was to extend from Ostend to Liege, and to be continued 
by Aix-la-Chapelle to Cologne ; while the transverse line was to be 
carried at right angles to this, from north to south, passing from 
Antwerp through Brussels, and by Mons to the French territory near 
Valenciennes, to which city it was to be continued. Several secondiiy 
lines were to complete the net- work ; the total length of the entire 
system being 347 miles. The project was no sooner announced flaa 
it was adopted by the Legislature, and the necessary enactmelilirBB 
passed on the 1st of May, 1834. 

One startling peculiarity of the plan was, that it was nndertalcen 
as a national work, to be carried on under national management. 
The execution of the project was commenced in the month which 
followed the passing of the enactment ; within two years, portions of 
the new lines were opened for traffic, and in 1844, the 847 mileB 
were completed. 

Some parts of the country were very favourable to the constrae- 
tion of railways, although in them numerous rivers and canals had to 
be traversed by bridges and aqueducts ; but in those district which 
lay between Brussels and the Prussian frontier, the earthworks were 
by no means inconsiderable. The portion from Louvain to Ana 
passes through an undulating country, and is carried by cuttings of 
an average depth of fifty feet, alternating with embankments of aa 
average elevation of sixty-six feet, up a gradual inclination to a 
summit nearly five himdred feet above the station at Louvain. lii 
this portion of the line there is a tunnel, which measures upwards of 
a thousand yards, besides nimierous aqueducts, bridges, and viaducfB, 
by which the canals and roads are conducted over and imder the 
railway. " Erom Ans to Liege, the country falls along the side of 
the valley of the Mouse, by a steep declivity. Here, in a length of 
2,300 feet, there is a fall of 360 feet. This descent is effected by two 
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inclined planes, worked by two stationary engines of 360 horse 
power. The average gradient of these planes is one in thirty-three. 
The prevailing gradient between Louvain and Liege is from one in 
840 to one in 250, with the exception of a few short gradients con- 
structed at one in 150. The curves upon this line have generally a 
large radius, with the exception of a few points where they are laid 
down with a radius of about a quarter of a mile." * 

On the 1st of January, 1848, the amount which had been expended 
in the construction of the Belgian lines is given as follows, by Dr. 
Lardner : — 

Construction of the road ^£4,800,270 

Buildings and machinery for the inclined planes 59,544 

Buildings and appendages of the stations 402,949 

Dependencies of the stations 84,772 

Management and office expenses 205,773 

Boiling stock 863,168 

^6,406,476 

Bepides the State lines, there are some others, which make the 
average cost of the Belgian railways about £18,000 per mile. 

The railways of France may be regarded as public constructions. 
The power of private energy and resources is in that country far 
inferior to that of England, and though special facilities were afforded 
to encourage the undertaking of railways by the people, it was found 
that these were inadequate, and the French Companies now stand in 
the relation of tenants or lessees of lines, which the State principally 
made. In many cases the works were in a forward state, the earth- 
works being constructed, the iron part of the road laid, and the 
buildings of the stations erected, before they were submitted to 
public competition, in a manner similar to that adopted with public 
contracts in England. 

The railways of the Continent of Europe generally, have been con- 
structed with a special regard to economy of outlay and of working. 
The vast expenditure which has been incurred in this country in 
earth-works, and works of art, has not there been attempted, and 
the lines are carried along the natural level of the country, instead 
of the irregularities of surface being overcome. Curves of com- 
paratively short radius are also frequently adopted, so that the 
railways may wind along those levels which would offer the most 
economical conditions of construction. 

In some cases self-acting planes have been rendered available for 

• Dr. Lardner. 
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the purpose of economizing the labour to be performecL An. example 
of this kind is famished on the line between Dusseldorf and Elb^i^d, 
where there is a gradient for a mile and a half of one in thirty. 
When one train is about to ascend and another to descend the plane, 
an endless rope is secured to them in such a way, that as the engines 
of both trains continue to work, the impetus obtained by the one 
descending, may aid the other in its ascent. If two trains are 
prevented, by delays or otherwise, from helping each other, in cnrder 
to avoid inconvenience, a reserve engine is kept, with its steam np» at 
the top of the incline. On a train arriving at the bottom, and 
requiring to ascend, the pilot is hooked on to the ascending train, 
and while it runs downwards, it helps the engine attached to the 
train to perform its work. By these means great regulariiy is 
obtained. 

The cost of the railways of Germany in general appears to average 
between £11,000 and £13,000 per mile, the latter item being pro- 
bably the nearer to the truth. This outlay is only about ono-tliird 
of that of our English lines. 

In glancing at the great system of railway communicataon ei* 
tending over the far-reaching limits of the Continent of Europe^ 
the mind is struck by the grandeur of the scheme which has linis 
brought into intimate relation the tovnis and cities of distant laadi 
and different tongues. 

Continental railways have peculiarities unknown in this country, 
which appear very strange, and are sometimes rather annoying, to 
Mr. Bull when he crosses the channel. In England, the traveller 
goes to the station when he pleases, lounges in the waiting-room, 
consumes Banbury-cakes, and drinks scalding coffee (id Uhiiumf 
wanders about the platform, and superintends his ovni luggage, and, 
in fact, so long as he does not interfere with the conyenienoe of 
other people, and does not violate the " bye-laws" of the Company, 
he may do what he likes without let or hindrance. In [France the 
system is very different : instead of the traveller managing liinnfftH) 
he is managed. On procuring his ticket, he delivers up his luggage, 
pays a sotis or two, and obtains a receipt, and is then miurdied 
into a waiting-room, according to the class of his fare ; as if the 
Company were afraid that, having paid his money, he should not 
have his ride. When the train is ready, the first-dass passengen 
are liberated, and every one scrambles to his seat with as much 
agility as circumstances will admit; the second-class traveUen 
foUow ; and the third are then allowed to deposit themselvea in 
the vehicles provided for their reception. The second-daas 
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liave^ the advantage of being lined with ticking, and are quite as 
comfortable as the old stage-coaches used to be in this country; 
but the speed of the trains is only about twenty miles an hour. 
Some of the officials have a grotesque appearance. Instead of the 
neatness and simple efficiency by which those functionaries are 
characterized in our own land, they wear a blue cotton blouse like 
the coimtry people, to which is added a red belt, and a long, slouch- 
ing, broad-brimmed hat like the priests. As men of authority, they 
of course wear swords, and they wield red signal-flags and horns, 
which give them the combined characteristics of the countryman, the 
soldier, the priest, and the huntsman. Whether any or aU of these 
peculiarities in the arrangements of our Q-allic neighbours are 
deserving of imitation on the railways of Old England, we leave to 
the decision of our readers. It is worthy of remark, that the 
stations and the provision made for the accommodation of passengers 
are in general superior to those in this country. It is satisfactory to 
find that important and comprehensive arrangements have been con- 
cluded between the Directors of British and Erench railways for 
''fiicilitating the communications between this country and the Con- 
tinent. Continuous transit has been established, not only from 
London Bridge to Brussels and the Rhine, but, with the exception 
of the short sea-trip from Eolkestone to the Erench coast, the 
traveller may proceed direct to Warsaw. A continental railway 
congress sat for some time at Brussels, and a treaty was concluded 
by the "high contracting powers*' for the general acceleration of the 
traffic and the simplification of the Customs' dues on the lines 
of Erance, Belgium, and Prussia. Two daily expresses now leave 
London Bridge, and, on reaching Eolkestone, the passengers, almost 
without a pause, step from the train into the steam-vessel, cross the 
channel in about an hour and a half, and then, by convai a grande 
tntesse, or express train, on the Great Northern of Erance, proceed 
to Paris, Brussels, and other chief points of attraction in various 
parts of the Continent. The time occupied en route is about as 
follows : — Erom London to Eolkestone, 83 nules, 2^ hours ; from 
Eolkestone to Boulogne, 26 miles, 2 hours; from Boulogne to 
Paris, 170 miles, 6J hours ; or a total from London to Paris, 281 
miles, 11 hours ; from Paris to Brussels, 231 miles, in 11 hours ; fi^m 
Paris to the Rhine, 529 miles, in 43 hours ; from Paris to Leipsic, 767 
miles, in 67 hours ; from Paris to Warsaw, 1,263 miles, in 114 hours. 
The speed attained is of course liable to considerable modification ; 
but this statement will convey a general idea of the time occupied on 
these routes. 

IT 2 
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It appears that there are great natural difiSculties in the form- 
ation of any considerable scheme of railways in many parts of Spain. 
Leaving out of sight the fact that Spain has never yet been 
able to construct or support even a sufficient number of common 
roads and canals for her poor and passive commerce and circulation ; 
the geological formation of the coimtry presents obstacles which, 
if overcome by engineering skill, would yet, in all probability, be 
too costly to render any extensive projects remunerative. Spain 
is a land of mountains, which rise everywhere in Alpine ridges, 
walling off one province from another, and* one district from 
another. The mighty cloud-capped Sierras are masses of hard 
rock, and tunneling, if attempted, would be requisite on a scale which 
would reduce that of Box or Kilsby to the delving of the poor mole. 
Spain, again, is a land of dehesas y despohlados. The people hate inno- 
vations, abhor being hurried, and in general find the ambling of a 
mule a sufficiently rapid means of transit. The natives, too, next 
to their dislike of regularly-sustained labour themselves, have strong 
prejudices against seeing the foreigner toiling in their service, while 
the villagers would perhaps rise against the stranger and heretie 
who came to suck the wealth of Spain. 

But supposing the work were accomplished, there would be special 
difficulties with which to contend. The^dispossessed muleteer would 
not surrender his calling and his means of living without a struggle. 
"He, the arraiero,^^ says Eord, in his Hand-book of Spain, "consti- 
tutes one of the most numerous and finest classes in Spain. He is 
the legitimate Manuel of the semi-oriental caravan system, and will 
never permit the bread to be taken out of his mouth by the Lutheran 
locomotive ; deprived of the means of earning his livelihood, he, like 
the smuggler, will take to the road in another line, and both will 
become either robbers or patriots. Many, long, and lonely are the 
leagues which separate town from town in the wide deserts of thinly- 
peopled Spain, nor will any preventive-services be sufficient to guard 
the rail against the guerilla that will then be waged. A handfril of 
opponents in any cistus over-grown waste, may, at any time, in five 
minutes, break-up the road, stop the train, rob the stoker, and bum 
the engines in their own fire; particularly smashing the luggage- 
train. "What, again, has ever been the recompence which the 
foreigner has met with from Spain, but breach of promise and 
ingratitude? He will be used, as in the East, until the native 
thinks that he has mastered his arts, and then he will be cast out 
and trodden under foot ; and who then will keep up and repair the 
costly, artificial undertaking ? Certainly not the Spaniard, on whose 
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pericramum the organ-bumps of operative skill and mechanical con- 
stiruction have yet to be developed." 

In noticing continental railways, the Vicenza and Venice line is 
deserving of special attention. The principal work is the viaduct 
crossing the Laguna Veneta, which required much engineering skill 
to complete. In high tides or storms, the waters rise about 120 
metres above the level of the sea, and the violence of the waves 
occasiQned great difficulties in laying the foundations, for sometimes 
the wc»k of days was destroyed in an hour. The base is of the stone 
d lBtii% secured together with Eoman cement ; the upper parts are 
of Iniek. The bridge consists of 222 arches, and is 12,000 feet in 
lengUi. The style of the parapet is antique, massive where it rests 
m <^ arches, and terminating in open column work. In laying the 
firaaidation, 80,000 piles of larch were driven ; in the whole works, 
tOfiOO cubic metres of earth were excavated ; and 7000 cubic metres 
«f rabble, 110,000 kilogrammes of iron, 21,000,000 of bricks, and 
8000 cubic metres of Istrian stone. A thousand men were employed 
the work, which lasted during four years. The total cost was 
,667. 
[SRias is Venice — ^the ocean city — chained by modem enterprise to 
^namland. No future Eogers wiU be able to describe the approach 
lift as he did:— 

" There is a glorious city in the sea. 
The sea is in the broad and narrow streets, 
Ebbing and flowing, and the salt sea-weed 
Clings to the marble of the palaces. 
- - No track of men , no footsteps to and fro 

Lead to her gates. The path lies o'er the sea 
Invisible ; and from the land we went 
As to a floating city — steering in 
And gliding up her streets, as in a dream, 
So smoothly, silently — ^by many a dome. 
Mosque-like, and many a stately portico, 
The statues ranged along an azure sky ; 
By many a pile in more than Eastern-pride, 
Of old — the residence of merchant kings." 

One of the greatest proposals for railway construction which has 
appeared is the line from St. Petersburgh to Odessa, a distance of 
1,600 miles. This line will connect the Baltic with the Black Sea, by 
way of Moscow, and include all the important cities which inter- 
vene upon the route. Besides the vast uninterrupted distances 
which it is thus intended to unite, it strikes the mind with a strange 
effect, that in that trip the traveller will pass through a variety of 
climates, and will be able to accomplish the hitherto unheard-of feat 
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of proceeding from the cold rigidity of winter into the verdant fresh- 
ness of summer. He may enter the train at St. Petersburgh, amid 
frost and snow, late in the winter, and find himself, before he leaves 
the terminus at Odessa, suffering the heat of summer. 

The difficulties which must arise in the carrying out of such a 
scheme are of course very great. There are the ordinary impediments 
of engineering ; but after the triumphs that have been achieved in 
other parts of the world, shall we say that anything will be insuper- 
able ? But there are, too, the peculiar exigences of those remote 
regions, the intense cold, the mighty snow-storms, and the greater 
obstacles of an ignorant people, by whom much must be done. 

The grandest scheme of railway enterprise which has appeared, is 
the formation of a line from Calais to Calcutta, by means of which 
the capitals of the eastern and western worlds may be brought into 
the distance of a seven days' journey! Instead of steam-ships, 
oceans, canals, rivers, and camels, we are to have carriages and loco- 
motives ; and, by their aid, continents are to be traversed, mountain- 
ranges to be crossed, and deserts to be tracked. Instead of harbouTB 
there will be stations ; instead of passing through straits and seas 
we shall fly over viaducts ; instead of winding a devious way among 
sandbanks and reefs, we shaU be intersecting hiUs and whirling 
through tunnels. 

And now for the road. The route by Egypt consists of two sea-stageSi 
besides the channel, making 5,075 miles ; that is, from Marseilles to 
Alexandria, and from Suez to Calcutta. The second is by far the 
longer, leading the voyager round two-thirds of the Arabian peninsula. 
The proposed route would be about 5,600 miles from London to the 
capital of the great Bengal Presidency. 

The line is first to proceed from Calais to Ostend. It then advances 
across a flat, populous, and fertile country to Cologne, in the sur- 
rounding provinces, where there are timber, iron, and coal in abundance^ 
while the industry and wealth of the people will offer peculiar facili- 
ties for the successful prosecution of the work. Onwards it will 
proceed to the plains of Augsburg, thence along the flat provinces of 
Lombardy, it will visit the dark, steep, winding streets of Trieste, on 
the Adriatic, till the margin of the west is passed, and the east — 
with its crescents and turbans, its cupolas and minarets, its groves 
and its blue skies — is entered. Tracing the long valleys of Turkey 
in Europe, where labour is cheap, and the government most anxious 
for the scheme, some 1,355 miles will separate Constantinople from 
Bassorah on the Persian gulf; 455 of which extend eastward from 
the mouth of the Orontes to the vaUey of the Euphrates. Long, 
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wide, open valleys will then receive the traveller, and passing down 
the beautiful vale of Eiyhab, he will whirl along the valley of the 
mighty Euphrates, whose whole course is about 2000 miles, but the 
length of which, as occupied by the railway, is about 900 miles. 
From Babylon to Bassorah on the sea is almost a plain, the inclina- 
tion being only some six inches and a half to the mile. Beaching 
Bassorah, the route to be pursued enters Persia, and passing along 
down the shores of the gulf, no great difficulties wiU be found. 
Thence, through Beloochistan, brings the line over the Indus, and 
from thence he will soon reach the city of Calcutta. * 

The projectors of this scheme allow themselves fourteen years for 
its completion. It is proposed that the 900 miles of the Euphrates 
valley should be completed first, by means of which, twenty days 
out of thirty-nine will be saved to the traveller, who wiU proceed 
from Ostend to the Mediterranean, then to the mouth of the Orontes, 
thence by railway to Bassorah, and across the Grulf to India. It is 
believed that this section may be finished in five years ; the European 
interval may then be fiUed up in a similar period ; and lastly, the 
portion extending between Bassorah and Hydrabad, on the Indus, 
by the aid of the projected Indian line, wiU complete the route.f 

The scheme is certainly a great one, and, if practicable, a grand 
one. And why should its practicability be denied? As great 
engineering difficulties have been overcome, and what has been 
accomplished is but an earnest of higher triumphs which shall yet 
be achieved. Yet the idea is too great to be understood at once in all 
its meaning and relations. Think of panting over the vast aqueduct 
of Seleucia — of a tubular bridge hangiag over the sea where the 
mighty fleet of Byzantium kept watch at the gates of Europe — of a 
branch near the garden of Eden — of a station at Antioch — of a junc- 
tion to Jerusalem — of an embankment in the salubrious vale of 
Suediah! Think of taking a change of air on the Euphrates — of 
migrating, so as to enjoy perpetual spring or summer — of having one 
house in the north temperate and another in the torrid zone, and 
dispensing with coal fires and paletots altogether! The poet will 
not need to say to the cuckoo, — 

" Oh, could I fly, I'd fly with thee ; 
We'd make, with joyful wing, 
Our annual visit round the globe, 
Companions of the spring ! " 

for at the proper season he will find railways advertising cheap trains 
to some spot three, four, or five thousand miles away, with return 

• Eclectic Review.— February 1852. f Ibid. 
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tickets, and special privileges to children and seryants accompanyixig 
the family. And beside all this, in the mere power of saying — " As I 
was taking a trip the other day, I met with a strange adventure about 
the thirtieth degree of longitude," &c., there would be a happy 
piquancy. 

In truth, nothing could be more delightful, says a writer in the 
Eclectic Review, than such new powers — " of rushing along an iron 
road, straight from west to east ; of rattling at the heels of a locomo- 
tive through many countries in succession; of exchanging, in the 
course of one week, the bitter winds of England for the sultry calm 
of Bengal. And what a varied panorama is unrolled by the way! 
There is an infinite variety of scenes, a motley procession of men. 
The downs and cMs of England, — ^the plains, and woods, and anti* 
quated towns of Grermany, — ^the levels of Lombardy, blooming, though 
under the Austrian curse, — ^the mountains and valleys of eastern 
Europe and western Asia, — ^the picturesque landscapes of Persia^ and 
the rugged tracts of Beloochistan, — all appear and vanish as we watch 
the flying panorama. 

"When the poets of future ages come to celebrate the varied 
monuments of the past, they will find in each period a distinguishing 
class of trophies. G-reece will shine in the distance with her match- 
less art, her temples, and the imequalled beauty of her institutions. 
Eome will display her aqueducts, her roads, and, perhaps, a relic of 
her decaying Colosseum, with the Vatican, among other signs of 
departed systems. Asiatic states will glimmer in the remoteness 
with their barbaric genius; and younger communitieB, in later agei, 
will leave their characteristic monuments. Great Britain, and the 
happy commonwealth of America, wiU show their commercial fleetHy 
and the highways they have constructed to join nations with nations. 
Eminent among the splendid achievements of voluntary enterprise 
may be 'The Qreat Eastern, Euphrates, and Calcutta Sailway/ 
bringing India within reach of a holiday trip." 

The importance of railways to British India has long been 
obvious ; and the results which wiU attend their establishment wiU 
materiaUy afiect the destiny of that colossal empire. The cost of 
locomotion is now immense. During the last campaign in the 
Punjaub it was estimated that every man in the British army had 
cost £150, and of course as much would be required to replace him 
if he were killed or disabled. The usual allowance on an Indian 
line of march is one camel to two fighting men, and including the 
other items of elephants, bullocks, horses, and camp followers^ which 
are always connected with the armies of the east, and which sweQ 



BAILBOADS IS INDIA. ' 299 

the array to an enormous and unwieldy mass, the expense is pro- 
digious. Omitting everything, however, but the camels, an idea 
may be formed of the cumbrousness and cost of an army composed 
of such materials. Suppose that 30,000 men have to be marched to 
a particular district. These require 15,000 camels, averaging £20 
each, which creates a locomotive stock costing £300,000, and which 
will probably have to be entirely replaced within six months at 
enhanced prices, to say nothing of the loss of baggage and stores 
consequent on the defective means of transit. Camels move at the 
rate of two miles and a half an hour, and it is estimated that they 
do not average three hundred miles in a month. The vast propor- 
tions of the territory of the Indian empire are such, that combined 
with the slowness of conveyance, the expense of military movements 
m distant regions appears very extravagant ; and the economy and 
efficiency of railways would produce a revolution of the entire system. 

The advantages which would be conferred on the government, in 
a military point of view, are immense. Napoleon announced the 
great maxim that the highest effort of the military tactician was to 
concentrate a given number of men at a given place at a given 
time ; and how much more available would the forces of the East 
India Company be rendered by increasing the facilities of its com- 
munications ! Look at the extent of the eastern empire, the vast 
spaces which intervene between its several military stations, the 
number of followers who now attend the march of a single battalion 
of foot, and the importance of railways for the transport of such 
forces to the scene of duty or of action is obvious. Had there been 
a railway from Calcutta to Delhi, when the Sikh war broke out, 
with what facility and economy of blood and gold might the inroad 
have been repelled ! India was won with the sword, and the sword 
must be ever ready if we wish to retain it, so long as there are 
hordes of semi-savages on its frontiers, and even within its boundaries, 
anxious to carry destruction, desolation, and rapine, wherever and 
whenever the opportimity is presented. 

The value of railroads to India in a social and political aspect can 
hardly be overrated. The tranquillity and safety of India depend 
largely on the opinion which the people entertain of the resources 
and of the proceedings of the Q-ovemment. This, which is true of 
all countries, is believed to be pre-eminently so of India. "We 
hold in India the anomalous position of governing a foreign race, 
taking little or no hold on the soil, and in number and physical 
power contemptible in comparison with the governed, to whom 
there is hardly one of us to a thousand. The natives of India have 
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been weary of the caprices, uncertainties, oppressions, and cruelties 
of oriental despotisms ; and believing that they are now ruled more 
lustly and beneficially, they have not objected to the assumption of 
sway over them, and even regard it with positive satisfieu^on. It 
has been well remarked, that however rude we must regard the 
mode of election, the people of India have chosen us to goTem 
them. We stand, then, in some sense, as the selected conseiTston 
of the peace and welfare of the millions of those lands ; and tiie 
breaking down of our power would be not only the destruction of 
vast influences for good that are now exercised, but would be the 
letting loose, perhaps for generations, of all the worst elements of 
violence and wrong. 

On this view of the case, Mr. Chapman"* has laid great and just 
emphasis. And these facts must be well regarded in ascertaining 
the effects which wiU be produced by the establishment of railway 
communication in India. In the territories of the Bombay govern- 
ment, indeed, and in some other parts of India, the older people wdl 
remember the violence and disorder of the times of their youth ; but 
in the thickly populated countries which are most nearly connected 
with the other chief seats of authority, the greater part of a centuij 
has passed away since the confusion and insecurity which prevailed 
imder the native governments afforded a contrast with the personal 
safety realized under the peaceable and regular administration of the 
British power. But when the past is contrasted with the present 
in any districts of that vast empire, and jBrom the present we look 
forward to the future, there is every reason to believe that there is 
not any one class of measures which can be regarded as more 
calculated to better the condition, aims, and hopes of the people of 
India, in a manner obvious to themselves, than the establishment of 
railways, derived from British science, by British enterprise and 
skiU. 

The commercial advantages of railways to the country have been 
advocated by Europeans and natives of every rank.. "We might 
quote the words of many on this point, but we forbear. One 
extract must suffice. " There can be no doubt," says Baboo Idxxtij 
LoU Seal, of Calcutta, " that the country would be largely benefited, 
by the introduction of railways. "Whether they would pay is a 
question which experience only can answer ; my decided opinion, 
however, is, that lines connecting our great interior marts with this 
city could hardly fail to yield a large return on the original outlay. 
If an industrious and thriving population numbering about a 

* The Cotton and Commerce of India. By Jolin Chapman, founder and late 
of the Great Indian Peninsular Railway Company. 1801. 



EAILE0AD8 TS INDIA. 'SOI 

hundred millions; a large, active, and daily expanding internal 
traffic ; cheap land and labour, with most of the necessary materials 
for construction on the spot, at prices equally low, and perfect 
Becurity for person and property, are elements that will command 
success, then it is certain that a more promising field than Bengal 
for the investment of railway capital could not he found. I speak 
exclusively in a commercial sense. . . In fact, the more I look at 
this subject, the more satisfied do I feel that the introduction of 
ft well organised system of railway communication into Bengal, 
would prove not only highly advantageous to the Presidency itself, 
but also to the shareholders, by yielding them a liberal and steady 
return for their capital." Nor should it be imagined that the 
intercourse of the people and the conveyance of merchandise 
from one part of India is a matter of minor importance, even 
with the limited resources now within the power of the people. 
Inconvenient and laborious as are th6 modes of conveyance^ the 
communications are carried on to a large extent. As illustrative of 
this statement it may be mentioned that of the population of the 
valley of the Q-anges, numbering about fifty millions, there annually 
pass between Calcutta and Mirzapore some 60,000 passengers by 
native boats, 2000 by steamers, and more than 600,000 by land 
conveyances ; while the goods conveyed by land and river in one 
year are between two and three million tons. The goods-traffic for 
one year on the Cawnpore and Allahabad road, was carried by more 
than 100,000 carts, 170,000 camels, and 63,000 coolies. 

To the great railway which has been planned by Mr. Simms, who 
is the engineeer deputed by the East India Company, to report upon 
the question, and whose report was adopted, we may now briefly 
advert. From Calcutta the line takes a northerly course along the 
right or west bank of the Hooghly, continuing in the same direction for 
a few miles above Barracpore, where it crosses the river and takes a 
westerly direction. Following the valley of the Barrakur, it proceeds 
along the range of hills at gradients which will never exceed the 
usual power of the locomotive. The trunk line then advances, a little 
to the south of Benares, to Mirzapore and AUahabad, where it crosses 
the Soane ; a branch strikes off to Benares, which, at a very acute 
angle, joins the trunk again by a perpendicular line on Chunar. At 
a distance of nine hundred miles from Calcutta, the line reaches 
Delhi. This estimate includes thirty miles for contemplated devia- 
tions ; and it is expected that it will be completed for £17,000 a 
mile, or £15,295,000 altogether. In this calculation every requisite 
is made to secure a pierfect construction of the line, so as to ensure 
its most safe and economical working afterwards ; and it is at the 
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same time assumed, that in bridges, stations, and other erections of ft 
similar kind, simplicity of design will be ^adopted, and native mate- 
rials and appliances used. 

By the terms made between the Sailway Company and the East 
India Company, the former undertake in the first instance to oon- 
struct, and then to keep up and work, two sections of the proposed 
line between Calcutta and the north-west provinces of India, one 
section in Upper, the other in Lower India. They also engage to 
spend thereon the sum of three millions sterling, upon which the 
East India Company sniarantee a minimum dividend of five per cent, 
provided that the amount be paid into their treaauiy withiTS 
years from the first signing of the contract between the two Oom- 
panies. This guarantee is to continue for a period of twenty-five 
years on the sum of three milHons, the interest commencing when 
£100,000 is paid. 

In the construction of railways in India, it will be remembered 
that some important items of expense wiU be saved, wUch form a Inge 
aggregate in their formation in Europe. The land is obtuned 
gratuitously — building materials are mostly much cheaper in India 
than England — ^there are no Acts of Parliament to be fought foTy nor 
liberal agents to be paid, and no post-horse duty, or pooi^ratet; so 
that it is estimated by those who ought to be competent judgefl, that 
the calculations of the cost of the line are much too high. The 
earth- works are confessed to be of no great magnitude over a large 
extent of the line; and Mr. Simms, the East-India Company's 
engineer, states, that the heavy works on the whole distance will be 
for the most part of masonry, and that upon the whole, it is not 
expected that there exist in the world many lines of equal lengtii 
requiring so small an amount of earthwork to be performed. The 
expense which will be incurred in the formation of bridges, to cross 
the large rivers, will of course greatly depend on the talent of the 
engineer, and the ingentdty and experience which he may exhibifc in 
combining compactness of design with the requisite strength and 
durability. 

There are some points which it is necessary to regard in the con- 
struction of railways in India, which are deserving of notice, fiom 
their novelty to those only accustomed to the ordinary wants and 
means of European lines. The question of providing against periodical 
rains and inundations is naturally one of importance. On this 
point the engineers report that, with a judiciously selected and well 
constructed line, they do not apprehend any serious Tni«M? hi rf firom 
this cause ; their view being grounded on the practicability of keeping 
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the ordinary bounds and roads in efficiency by a trifling outlay. They, 
however, remark, ai the same time, that though their opinions are 
based upon the experience of what they have witnessed, as the effects 
of seasons when floods have been unusually high, both in Bengal and 
the upper provinces, yet that it was possible in after years for 
unprecedented inundations to occur, which might cause serious 
damage to works constructed with a view to resisting only the 
highest floods hitherto known. 

Another point of interest is the effect which may be produced by 
iiie continued action of violent winds, and also of a vertical sun. 
Though these influences would be more felt iu working the trains at 
high velocities, yet the great point to be guarded against is the 
effects of friction upon such parts of the engine aud carriages as 
might be exposed to the most intense heat. With regard to the 
ravages which insects and vermin might make on the timber and 
earthworks, the engineers state that they consider that these evils 
may be overcome. " K,** says the report, " the information that the 
commission received be correct, that the destructive action of insects 
upon the teak and iron-wood of Arracan amounts to nothing, or 
next to nothing, that question is at once disposed of; but should 
further investigation show that such is not the fact, recourse must 
be had either to the use of stone, or to the employment of one or 
more of the various preparations for timber now in use in England, 
which it is probable may also be found desirable on the score of 
economy, to render the timber more durable: this, however, at 
present, is by no means certain. Captain Western, who has been in 
Arracan, states, that he would not guarantee teak as resisting damp 
and insects, but ironwood he knows, from practical experience, to 
resist both; and has seen a post taken up, after having been in the 
ground fifteen years, as sound as the day it was put in." 

Nor is any serious apprehension entertained in reference to the 
action of ants and vermin upon the earth-works. There is no doubt 
that earth-works in the upper provinces, constructed in a loose soil, 
have occasionally been damaged by the undermining of. rats, crabs, 
otters, and other burrowing animals ; but it would simply require the 
vigilant discharge of the duties of the overseers aud labourers of 
the line, to prevent any serious evil from arising from such a 
cause. The attention, too, of those parties who had charge of 
portions of the line passing through Young Saul forests, would have 
to be directed to the prevention of vegetation on the permanent way. 
Captain Boileau mentions, that so fertile is the soil, and so rapid th^ 
growth of plants and trees in some parts of India, that after they 
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have been cut down, to clear the way for trigonometrical operations, 
they have been known to spring up again to a height of fifteen feet in 
two years ; and in some districts the rapid growth of Pakaa Chnsti, 
the castor-oil plant, the gigantic reed called surkunder, and nomi], 
and many other such productions, might occasion considerable 
trouble, though the strong roots of the latter, he remarks, are 
admirably adapted for giving stability to an earthen bank. A writer, 
in commenting upon this statement, says, that such results could 
only arise from neglect. " Beautiful, indeed," he says, " are the 
moss and creeper-clad ruins of India, more particularly those of 
Bassein, and the ancient city of G-our, which last extend over a spMS 
of fifteen miles ; the peepul there stands sentry in the centre of His 
pala<;e gate, and the arms of the gigantic bannian embra<^ its cram- I 
bling walls : but all this is the effect of centuries of neglect."* 

The old English blood that flows in. the veins of our Transatlantic 
brethren, combined with those natural peculiarities by which they are 
characterized, would prevent their ever being far behind " the old 
countries" in availing themselves of the vast advantages that 'flow 
from the construction of railways. 

The railway undertakings of the United States have nearly all been 
the result of private enterprise, called into action to meet the require- 
ments of the particular neighbourhood or districts through which 
they pass. As in England, there has been an almost total absence of 
any great design, or connected system of national advancement in 
their first adoption. The disadvantages arising from this have not 
been so great as might be imagined ; for the formation of one line of 
railway, in any given direction, prepares the way for its extension 
beyond the limits first proposed, and, indeed, soon renders such 
extension a matter of social necessity. Through the adoption of 
what may be called the piecemeal system, it undoubtedly happens 
that lines are formed which do not fulfil, in the highest degree, the 
ftdl and general benefits which would have arisen from a more com* 
prehensive plan, and the best route between the more important 
points of the country is scarcely likely to be selected ; but it must be 
remembered, that the railway system of this country, and of the 
United States, has been the growth of a principle imknown in its 
relations before, and the consequences of which it was impossible to 
have fully anticipated. 

The railway system of the United States may be considered to 
have commenced in 1830. The first line in operation was about four 

* Frazer's Magazine, 1848. . 
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miles in length, and was made for the transportation of ice from a 
small lake to the sea, in the State of Massachusetts. It was finished 
in 1830. In the same year, the State of South Carolina caused a 
railway to be commenced from Charleston to Augusta, in Georgia, 
tiie distance being 135 miles. This was finished in 1833, at the 
small cost of 1,336,615 dollars, which included also the expense of 
engines and carriages, and all necessary equipments. It was the first 
line of any considerable extent constructed in the United States, and 
it is believed to be one of the cheapest aud the most successful. 

A proposal has been made to construct a railroad from St. Louis, 
0t some other place on the Mississippi river, to the Pacific Ocean, 
iBtminating either at San Francisco, in California, or at the mouth of 
the Columbia river, iu Oregon. Its author has solicited the patron- 
age of the national government for this prodigious work, and petitions 
for the grant of a tract of land, equal in extent to sixty miles in 
width, by 2000 miles in length. The plan was first laid before 
Congress in. 1842. It must, however, be admitted, that a very con- 
siderable portion of the route which it is proposed to traverse, 
consists of desert, or of sterile and very elevated mountain districts, 
in which the materials for construction are scarce, and from which 
little support in the way of traffic could be obtained, were all 
preliminary difficulties overcome. 

The longest continuous line of railroad in the world, and in whose 
construction some of the greatest natural obstacles had to be over- 
come, is the line which extends from the Hudson river, through the 
state of New York, to lake Erie. Its length is 469 miles, and it has 
branches of an aggregate additional length of 68 miles. Nearly its 
whole course is through a region of mountains. The bridges by 
which it is carried over the Delaware and Susquehannah rivers, and 
other streams, and the viaducts upon which it crosses the valleys that 
intercept its route, are among the noblest monuments of power and 
skill in engineering that have been erected. Most of these works 
are of heavy masonry, but one of them is a wooden bridge, 184 feet 
in height, and having only a single arch, the span of which is 275 
feet. One of the viaducts is 1,200 feet long, and 110 feet high. The 
aggregate cost was 23,500,000 dollars, and the expense of construc- 
tion 43,333 dollars per mile. The road was originally suggested in 
1820, the Company was organized in 1832, the surveys were made in 
the same year, and operations were begun by granting a part of the 
route, in 1834. It was finished in May 1851, and opened with 
great ceremony during that month. The State advanced 6,000,000 
doUars towards the work, and afterwards released the Company from 
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the obligation to pay the loan. It will thus be seen, that the 
execution of this midertaking occupied nineteen years, and called 
into requisition, not only the resources of the State, but the aid 
of her citizens. It may here be mentioned, that £rom the infanqr of 
the American railroad system, and for ten years afterwards, it was 
the practice to extend to every important enterprise of that character, 
the assistance of the State in which it was to be carried out. 

In the year 1850, the Congress passed an enactment, after a veiy 
protracted discussion, granting to the state of Illinois 2,700,000 acres 
of public lands, to aid in the construction of what is called the 
Central Eailway. This donation is reckoned by the Company, to 
which Illinois has confided the construction of the Une, to be wortii 
18,000,000 dollars. Since this grant has been given, innumerable 
applications have been made from all the new States, for cessions ci 
land for railway piirposes. Bills have been brought before Congress 
for this purpose, in which the proposal is made that no lesa tibaa 
20,000,000 acres should be ceded for these highways.* 

The comparatively low cost of the construction of raQways in 
America is the result of a variety of circumstances. In the first 
place, the projectors are spared all the expenses attending pazli»- 
mentary contests ; there are no adverse interests to be bought off; 
nor any exorbitant claims for land to be satisfied. The presence of 
a railway in any district is felt to bring with it advantages to the 
owners and occupiers of the soil, so great as to make it their interest to 
promote the undertaking by a cession of the land which is required, 
either as a gift, or on terms proportionate to the actual market 
price. How difierent all this is to the state of things in England, 
the reader will fully appreciate. Some of the railways which have 
been constructed in the United States have consequently been at a 
very low rate. Many hundred miles have been completed at an 
average of little more than £5000 a mile, while in this countzy, the 
permanent way would have required more than that sum. One line 
in Ohio is said to have cost only £1,100 a mile. 

The following Table presents a comprehensive view of the con- 
dition of the railway enterprise in the several States, giving the 
number of miles in operation, and in construction, in each : — 

• Mr.J. C.G.Kennedy. 
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No. 


Miles in 


Miles in 


Cost. 


Operation. 


Construction. 


Dollars. 


10 .. 


283 .. 


175 .. 


8,191,693 


16 .. 


463 .. 


76 .. 


14,144,765 


9 .. 


369 .. 


167 .. 


13,116,663 


37 .. 


1,153 .. 


67 .. 


61,384,672 


1 .. 


60 .. 


• • 


2,614,434 


13 .. 


670 .. 


64 .. 


18,198,699 


44 .. 


1,946 .. 


946 .. 


67,683,166 


10 .. 


290 .. 


40 .. 


7,445,000 


60 .. 


1,323 .. 


635 .. 


42,662,918 


1 .. 


16 .. 


• • 


600,000 


3 .. 


355 .. 


172 . . 


14,220,603 


16 .. 


485 .. 


735 .. 


8,930,421 


3 .. 


349 .. 


223 .. 


4,100,000 


7 .. 


383 .. 


403 .. 


8,703,678 


13 .. 


804 .. 


181 .. 


16,100,080 


2 .. 


64 .. 


• • 


260,000 


7 .. 


135 .. 


965 .. 


1,936,208 


4 .. 


100 .. 


618 .. 


1,770,000 


7 .. 


117 .. 


25 .. 


1,131,000 


1 .. 

7 .. 




72 .. 

658 .. 




• • 
134 .. 


2,800,000 


6 .. 


93 .. 


446 .. 


1,751,226 


26 .. 


890 .. 


1,481 .. 


17,066,661 


4 .. 


484 .. 


• • 


8,666,340 


20 .. 


638 .. 


1,117 .. 


9,690,000 


14 .. 


271 .. 


1,606 .. 


6,100,000 


2 .. 

1 .. 

2 .. 




249 .. 
180 .. 
236 .. 




• • 




• • 

20 .. 


400,000 


336 


11,665 


11,228 


336,180,848 



Maine 

N, Hampshire . . 

Vennont 

Massachusetts . . 
Ehode Island . . 
Connecticut .... 

New York. 

New Jersey .... 
Pennsylvania. . . . 

Delaware 

Maryland 

Virginia 

North Carolina . 
South Carolina . . 

Gleorgia 

Florida 

Alabama 

Mississippi .... 

Louisiana 

Texas 

Tenessee 

Kentucky 

Ohio 

Michigan 

TnHmTift 

Illinois 

Missouri 

Iowa 

Wisconsin 

Total 

Mr. J. C. G. Kennedy, of the Census-oflEice, "Washington, who has 
collected many interesting statistics in reference to the railroads of 
the United States, says that there never existed greater activity in 
the Tnaking of new lines than at the present time. Many of the 
routes projected have superseded plans for canals and turnpike, 
roads. Accordingly, these works of public improvement are not pro- 
secuted with the same order and energy as formerly, although much 
activity exists in the construction of plank-roads* The labour and 

x2 
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capital which they would require are absorbed in the numerous and 
colossal schemes of railway formation. Since 1848 the length of 
line opened for traffic has nearly doubled, and there is reason to 
believe that the increase in the length of road brought into lue will 
not be less rapid during the next period of four years. By liB60 it 
is anticipated that the territory of the United States will be travened 
by at least 80,000 miles of railroad. 

The rate of travelling on the American railways is not so great as 
in England. The ordinary velocity of passsenger-trainB is twenty 
miles an hour, but on some routes as great a speed as twenty-eight 
or thirty miles is commonly attained. Express trains, on impoztuit 
occasions, frequently clear forty-five miles an ^our ; and it is stated 
that, on the road between l^ew York and Albany, the regular rate of 
passenger-trains is forty miles an hour. 

The rough and inexpensive character of the railways of the United 
States, at present places their management on an entirely different 
footing to that on which it is in this country. An amusing illus- 
tration of this is furnished by a writer who travelled on the line 
from Baltimore to "Washington. The train had proceeded the 
greatest part of the journey smoothly enough, but when within 
about ten miles of the place of its destination, a violent jolt ap- 
prised the passengers that they had run against somethings but it 
was not sufficiently formidable to occasion a sudden halt, or any 
injury to the carriages. The engine-driver, however, gradually 
slackened speed ; and, on the stoppage of the train, it was dis- 
covered that the occasion of the accident was a cow that had tres- 
passed on the line. **Sure out," said the driver, as soon as he 
had satisfied his curiosity. *'You seem familiar with such accidents," 
I observed; "are they frequent?" "Now and then of a ni^t,'* 
said he ; "we do run agin somethin' of the kind, but they giuirally 
manage to get the worst on 't." " But do they never throw you off 
the rail?" I inquired. "They seem to take a pleasure in doin* it 
when they find us without the cow-ketcher," he replied. On walk- 
ing to the front of the engine, I observed that the cow-ketcher was 
utterly unprotected, as American ratLways are, either by fenceb or 
police ; the presence of this device is a very necessary precaution lA 
the case of all night-trains. It is appended to the front of the looo> 
motive, and consists of a strong iron grating, turned up a littb 
at the projecting points, which is made to trail along the line a &w 
inches from the rails. It is by no means micommon, on aniviBg at 
the station, to find a sheep or a hog dead or dying in it. A cow or a 
horse is too formidable an obstacle to be run against without being 
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observed. On this occasion the unfortunate animal was lifted off 
the rail on which it had been lying, but its body was frightfully 
hcerated. The driver now proceeded, with the help of the stoker 
and some others, to drag the carcass off the line, and deposit it 
on ozie side. *' Might they not as weU take it into Washington, 
now?" I observed to one of the bystanders. "I suppose they 
would," he replied, "but that they want to leave room for the next." 
A remark which enabled me certainly to resume my place with 
a very comfortable feeling of security.* 

The appearance of American railways is very different from that of 
those in Britain. To select a level district of country, and to lay down 
wooden rails on roughly-hewn sleepers, seems aU that is necessary in 
Bome parts to make a line. Except where a branch-road joins the 
main, there is usually but one track of rails, so that the road is very 
narrow, and the view, as the traveller passes through interminable 
forests, is frequently by no means extensive. "Mile after mile," 
Bays Mr. Dickens, " of stunted trees : some hewn down by the axe, 
some blown down by the wind, some half fallen and resting on their 
neighbours, some mere logs half hidden in the swamp, others 
moulded away to spongy chips. The very soil of the earth is made 
up of minute fragments such as these ; each pool of stagnant water 
has its crust of vegetable rottenness ; on every side there are the 
boughs, and trunks, and stumps of trees, in every possible stage of 
decay, decomposition, and neglect. Now you emerge for a few 
brief minutes on an open country, glittering with some bright lake 
or pool, broad as many an English river, but so small here that 
it scarcely has a name ; now catch hasty glimpses of a distant town, 
with its clean, white houses, and their cool piazzas, its prim New 
England church and school-house ; when, whir-r-r-r ! almost before 
you have seen them, comes the same dark scene : the stunted trees, 
the stumps, the logs, the stagnant water — aU so like the last, that 
you seem to have been transported back again by magic." The 
Indians, who were formerly the tenants of these wild solitudes, 
have disappeared, and they are now occupied by wild animals, to 
whom the rushing of the steam, the shriek of the whistle, and the 
roar of the passing train, must be sufficiently alarming. "What 
music," says Dr. Dixon, " for the forest is a railroad train ! How 
fine and perfect the harmony between the singing of birds, the leap 
of squirrels, the bounding of the hind, the stag, the deer, and all 
the other forms of life and motion peculiar to the wilderness ; and 

• The Western World. 
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the smoke, ashea, dirt, creaking, bellowing of a bnge train, laden 
with human, aad all other kinds of lumber! We dashed along 
through these forest ecenes, indifferent as to the eeotinient cf 
concord, the ' eternal laws and fitness of things,' and matters of thnt 
sort, notwithstandiog ; intent only upon our mission of progreo, 
though it should oblige ub to cut down all the trees in the uniTsiu, 
disturb the repose of Mature in her lair, uid quench the lights li 
heaven by the smoke of our civilizing chimneys." 

The monotony of proceeding through such scenery is only varied 
by the stoppage of the train at stations in the woods, where vre in 
assured that the vdld impossibility of any body having tiie nn^leit 
reason to get out, is only to be equalled by the apparently deKpettte 
hopelessness of there being auy body to get in. On, still on, it 
advances again, traversing the turnpike-roads without anyhemtaticni, 
where there are no gates, policemen, nor signals — nothing but 
rough wooden arch, on which is painted the impOTtont "Notioe.- 
"When the bell rings, look out for the locomotive." 




CHAPTE^l XIV. 

THE ELECTRIC TELE8BAPH. 

re Beuong — The Semaphore — First Idea of Application of Electricitj — Heasn. 
Wheatslone and Cooka — Their Eiperimenta — Description of their Patent — Appa- 
nani employed in the Congtmction of the EleoUic Telegraph— The Batlerj— The 
" ElflcCric Fluid "—The Wires, and Mode of Fixing them— Proposal to attach the 
Wire* to Trees- A Negro Eiplanation—E Seels of Thunder Sloima on the Wires- 
Use of the Telegraph in Working a Railway- The Idea that Birds are injored by 
■landing oa the Wires shown to be a FsJlacy — Use of Telegraph in regotaling Time 
— Anticipations. 

HE importance of meane of rapid aad efBdent 
communication between distant places ia 
Bufficiently obrious, and was recognised at 
a very early period. The airopleat and 
moat significant of theae were beacon- 
firea, by lighting which; aome intelligence, 
whether for good or evil, might be commu- 
nicated over an entire country in a com- 
paratively limited space of time. Illus- 
trations of the use of fire signals are 
abundant. Macaulay aUudes to them in his Artnada. 




From Eddptone to Berwick bounds, bom Lynn to Milford Bay, 
That time of glnmher was aa bright and busy as the day ; 
For awift to east, and awifl to west, the ghaallj war-flame spread. 
High on St. Michael's Mount it shone : it shone on Beachy Head. 
Far on the deep the Spaniard aaw, along each sonthem shin, 
Cape beyond cape, in endless range, those twinkling points of fire," 

Seference is also made to this means of communication in the 
" Lay of the Last Minstrel," where the approach of the English 
from the border stations along "height, and hill, and cliffe" is 
announced : — 

" Till high Dunedin the bUies saw, 
From Soltra and Uumpender Law ; 
And Lothian heard the regent's order, 
That all should boun them for the border." 
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In a note illustrative of this description, Sir Walter refers to an 
enactment of the Scottish Parliament, in 1455, which directs that 
one bale, or faggot, shall be the notice of the " approach " of the 
English in any manner ; two bales, that they are " coming indeed;" 
and four bales blazing beside each other, to say that are " coming in 
great force." 

Various means were employed for the despatch of intelligence by 
more systematic agency. The Admiralty transmitted a great number 
of their orders by the semaphore. This was an apparatus provided 
with arms, boards, fans, or shutters, which by means of shutters 
could be placed in any desired poiiition in relation to one aootiier, 
and to the person viewing them. The semaphore establisfamonts 
were situated on eminences, in order that they might be seen at a 
distance, while the attendants were supplied with all the necessary 
facilities for deciphering the signals as fast as they were transmitted. 
These means of communication are worthy of notice here, as we riiall 
find, that though the Electric Telegraph is a most important agent 
in the management of a railway ; yet that the semaphore system is 
preserved in both its forms in the signal apparatus of our lines. 

The great efficiency which the Electric Telegraph syvtem has 
attained, is mainly due to the improvements of Messrs. Wheatstone 
and Cooke. Mr. Cooke, being in Germany, was invited by Profetsor 
Moencke, of Heidelberg, to witness some experiments with a sim^ 
apparatus, intended to illustrate the possibility of giving signals by 
electricity. The impressions then produced upon his mind, were of audi 
a nature, that he devoted himself from that hour to the furtherance 
of his plan ; while he was so aided by his native energy, and ingenuity 
of mind, that within three weeks of his first receiving the idea, he 
had constructed, at Erankfort, two galvanometer telegraphs, capable 
of giving twenty-six signals ; added to which was his invention of the 
detector, by which injuries to the wires are readily traced, and the 
alarum, to give notice at one end of the telegraph that something is 
to be communicated at the other. Betuming to England, about six 
weeks after, he occupied the following year in constructing a variety 
of instruments, and exerting himself to introduce his telegraph on 
the Liverpool and Manchester EaUway. In 1837, he joined Pro- 
fessor Wheatstone in his arrangements, that gentleman having been 
for some years employed in endeavouring to transmit frignals, both 
by sound and electricity. Erom that time their operations were 
carried forward together, and they entered into partnership as 
proprietors of the patent under which the telegraph is worked. 

The positions occupied by these two distinguished individuals, in 
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reference to electric discoveries, as connected with the purposes of 
communication, have been well expressed in the words of Sir M. I. 
Brunei. " While Mr. Cooke is entitled to stand alone, as the 
gentleman to whom this country is indebted for having practically 
introduced and carried out the electric telegraph, as an useful under- 
taking, and Professor Wheatstone is acknowledged as the scientific 
man whose profound and successful researches have already prepared 
the public to receive it as a project capable of practical application ; it 
is to the united labours of two gentlemen, so well qualified for 
mutual assistance, that we must attribute the rapid progress which this 
important invention has made since they were associated." 

In this patent, for which application was made in 1837, the 
principal points of novelty were the use of a much smaller number of 
needles to denote all the required signals ; the employment of the 
temporary magnetism excited in the current in soft iron to ring an 
alarum, by means of suitable machinery ; and the reciprocal arrange- 
ment by which the invention was made practically available for a 
long line of communication. The instrument shown in the drawings 
which were annexed to their specification, was applied on the G-reat 
Western Bailway, shortly afber the date of the patent, and contained 
five needles, arranged with their axes in a horizontal line. The needles 
were made to hang vertically, by the addition to one end of the 
increased weight ; and each coil was connected with a long conduct- 
ing wire at one end, being united at the other with a common rod of 
metal, which joined together the similar ends of all the coils. The 
transmission of the electric current took place from the opposite ends 
of the wires, through two of them at once ; that is to say, one of the 
wires, of which one key was pressed down, served to convey the 
current from one pole of the battery to the distant instrument, 
while it returned, by the rod of metal connecting the coils and the 
second wire, to the battery again. Two needles were in this manner 
deflected at once ; and it will be obvious that the current would pass 
in opposite directions around their coils, and consequently that their 
deflections must be in contrary directions. The needles would there- 
fore converge, either above or below their lines of centres, as one or 
other of the pair of keys belonging to each wire was depressed. 
Fixed stops were so placed on each side of the needles as to limit 
their motion, and when resting against them, the needles were 
parallel to two converging lines, at the point of intersection of which 
a letter was placed. This was the signal indicated by the movement 
of the needles. In a similar manner, as lines were drawn diverging 
from the centre of each axis, mutually crossing one another, a 
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number of points of intersection were formed, at one of which was a 
letter or signal. As any of these letters could be indicated by the 
movements of the needles, any communications could be made with 
certainty. A plan was also under consideration, for redueing the 
number of wires, and thus diminishing the complexity of the scheme. 

The apparatus employed in the construction of the telegraphs 
may be divided into the following parts : — ^the generator of the 
galvanic or electric fluid, the motive, or electro-magnetic arrange- 
ment, and the conducting wires. The battery, is the motive power 
of the machiae, occupying the same relation to it that the, boiler 
does to the locomotive ; for though it can do nothing of itseli^ yet 
its work is essential to the whole. It is the fountain of that subtile 
stream which is popularly known as the " electric fluid." Under the 
superintendence successively of Gblvani, Volta, GruikshankSy Davy, 
WoUaston, Eoget, and others, the electric generator has reached its 
present perfection; while the whole has undergone great improve- 
ments in its adaptation to the purposes of electric commmucatum 
by Mr. Cooke, and the gentlemen of whom we shall have to speak. 
Mr. Cooke found that, while travelling, great inconvenience azose 
from the spilling of the acid solution used in Smee's batteries, 
and from this he was led to consider whether the substitution of fine, 
white sparkling sand, saturated with the diluted acid, would not 
obviate this difficulty. Experiments having confirmed the troth 
of the supposition, the change was effected, and it was subsequently 
found so advantageous, that the same method was tried in the 
permanent batteries, and the issue was equally satisfactory. The 
generator now usually employed resembles in its principal features 
the one known as WoUaston's trough, and it is so arranged, that the 
series of plates of copper and amalgamated zinc, provided for the 
evolution of the galvanic fluid, admit of being placed in a correspond- 
ing series of cells, filled with well-washed and dry sand. To put 
these instruments into action, it is only necessary slightly to moisten 
the sand with diluted sulphuric acid ; and they are stated to be very 
constant in their action, being found to work during periods vaiying 
from two to five months, with only small occasional additions of the 
acid solution to supply the waste produced by evaporation and 
chemical absorption. The sand, too, appears to check injurious 
rapidity of action, and, at the same time, to prevent the separation 
of the sulphate of copper and zinc, formerly held suspended in the 
fiuid. 

The property possessed by the wires of rendering iron magnetic 
when subject to the galvanic currents, may be illustrated in a i tfrnp l^^ 
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manner, by passing copper wire a few times round a glass tube, so as 
to form a coil, like a beU-spring, taking care that the turns of 
the wire are nowhere in contact ; if the ends of the coil are then 
connected with the poles of the battery, and a small sewing needle is 
placed in the glass tube, it will be immediately drawn to the centre, 
and, if examined, will be found to be permanently magnetic. If, 
on the other hand, a piece of soft iron wire had been introduced 
into the glass tube in the place of the steel needle, it would be found 
to be magnetic only so long as it remained under the influence of 
the exterior coil of wire, — ^proving that it is to the magnetising 
property of the electric current, under a certain form of arrange- 
ment, that we owe our motive power ; and it is to the varied motions 
or vibrations of the needles on the face of the dial-plate, produced 
by this agent, that a form of alphabet has been adopted, 'by means 
of which we are enabled to communicate with a person at any dis- 
tance from us. Till the year 1840, the vdres were covered with 
cotton, and insulated by coating them with shell-lac, resin, or pitch ; 
and they were laid down in pipes of wood or iron. It was, however, 
subsequently found that, under existing circimistances, the advan- 
tages would be equal, and the expense greatly diminished, if the 
wires were suspended on poles in the open air. By the adoption of 
this plan, superior isolation, greater permanency, and increased 
facility of repair would result ; and while the cost of the original 
plan was estimated at £300 per mile, it is reduced, in the improved 
system, to £150. The ordinary method of proceeding, in the esta- 
blishment of the telegraph, has been, first, to fix firmly in the 
ground, at every five or six hundred yards, strong posts of timber, 
sixteen or eighteen feet high, eight inches square at bottom, and 
tapering off to six or seven inches at the top, fixed into stout sills. 
A coil of iron wire is then placed upon a reel, carried on a hand- 
barrow, and one end being attached to the winder at one draw-post, 
the wire is extended to the adjoining draw-post, and fixed to a 
winding apparatus there ; and then, by turning the pin of a ratchet- 
wheel with a proper key, the wire is tightened, so that the greatest 
accuracy may be attained in drawing the wire, until they are as 
nearly as possible parallel to each other. 

At each quarter of a mile a stouter post is placed, to bear the 
winding or straining apparatus. This consists of a simple winding- 
wheel, connected with a ratchet-wheel and clink, to prevent its 
recoil after the wire has been once put up. The intermediate posts 
or standards merely support the wire, having no influence on their 
tension — this being performed by the winding apparatus. When, 
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however, the wires are placed in tubes, as is sometimeB the oase- 
in passing through the streets of a city or elsewhere, instromenta 
called '^ detectors" are placed at about a quarter of a mile apart, to 
indicate the state of the wire, and are very useful in case any acci- 
dent impairs them. Thus it was found, on one occasion, that the 
wire of the Admiralty telegraph, between London and Nine Ehni, 
had received an injury, which the detector showed to be in the 
neighbourhood of the Waterloo-road ; and it was repaired without 
difficulty. 

A suggestion has been offered which is worthy of notice, for the 
employment of supporters to the electric wires, instead of the posts 
which are now used, and which are so liable to decay. Mr. Summers, 
of Norwood, has proposed that young trees should be planted where 
the nature of the soil would aUow it, the first cost of which would 
not, probably, be greater than that now incurred, through which the 
wires might be carried, protected by tubes, extending a few inches 
beyond the bark, which would prevent the growing wood doamg 
them up. K this should in any way interfere with the growth of the 
tree, which is not anticipated, the wires might be attached to a limb. 
When the proposal was made to the secretary of the Electric Tele- 
graph Company, he replied that the plan was undoubtedly an excel- 
lent one, but as his Company were only lessees, the gain would all 
be on the side of the railway on whose ground they might run. 

While alluding to the posts by which the wires of our telegraphs 
are supported, we are reminded of an amusing explanation of the 
telegraph, which was once given by a negro, and which may be faiilj 
regarded as quite as correct and quite as philosophical as many 
attempts of the kind which have been made by his pale brethren. 
The scene is laid at LoweU, where the following conversation betweea 
two " sprigs of ebony" came off. " Look a-hea, Jake," said Sambe, 
his eyes dilating, and his rows of shining teeth protruding like a 
regiment of pearls, — "Look a-hea, Jake; what you call dam ar.P'* 
* What ar?" rejoined Jake. "Dem ar I is pintin' to?" "Dem 
ar is postes," said Jake. "What!" said Sambo, scratching hia 
head; "dem ar postes wid de glass?" "Yes, de same identical,** 
returned Jake. "Ah! but you sees dem ar horzontal wiiea.'* 
"WeU," observed Jake, "de postes supports de wii^es." "Gkwh! 
I takes youi, nigger," ejaculated Sambo, clapping his sides^ and botb 
setting up a loud yah, yah. "But what's de wires forP'^ laid 
Sambo, after a pause. " De wires ! " repHed Jake, completely rta^ 
gered for a moment, and at a nonplus for a reply to the pfaHoBcpliie 



EFFECTS OF LIGHTNING ON THE TELEGEAPH. 317 

curiosity of brother Sambo; but suddenly lighting up with more 
than negro fire, he said, " De wires is for to keep de posies v/p /" 

The insulation of the wires forms an important feature of the 
improvements which Messrs. Brett and Little have introduced into 
OUT Telegraph system. It is obvious, that if care be not taken to 
prevent communication with the post to which the wire is attached, 
an effect very likely to occur from the deposition of moisture, great 
difficulties would arise. To obviate this, a thick strong glass is con- 
trived, not very unlike an inverted tulip, only that the side is 
straight, instead of having a curled and thin Up. This is placed, 
mouth downwards, upon an iron bracket nailed to the post ; the con- 
nexion between the glass and iron being made in the upper and inner 
part of the bell by a suitable cement, and through the upper and 
outer crown of the bell the wire is threaded. By this contrivance, 
however wet the wire may be, it is impossible the moisture can be 
the medium of communication with the ground, for the wet falling 
on the glass, drips off from its lower edge, and cannot even render 
the interior damp, much less communicate with the iron supporter. 
This contrivance is* very superior to the imperlect bit of stonework 
which was formerly employed. The wires are now usually covered 
with zinc to prevent corrosion. 

The effect produced by the electricity of the atmosphere upon the 
telegraph are remarkable. These phenomena were very distinctly 
observed on one occasion between New York and Baltimore. Three 
thunder-storms, thirty or sixty miles -from each other, were all "going 
east" on the route of the telegraph at the same time, and every dis- 
charge of the fluid was duly recorded by the lightning itself in the 
telegraph office at Jersey city, Philadelphia, Wilmington, or Balti-^ 
more. The wires became altogether unmanageable, and the operators 
being obliged to give way to these mighty message-senders, withdrew 
the batteries used for writing, and the clouds had the field to them- 
selves. The letters of Morse's telegraphic alphabet to which this 
natural lightning seemed most partial were L and T, but occasionally 
it went at the numerals, and dashed off L's, 50's, 65*s, 500*s, and 
5000' s in its own rapid style. It is also affirmed, that when two or 
more thunder-clouds are in the same vicinity, and discharge their 
electricity at one another, or receive the fluid from the earth, and 
return it again, the effect on the telegraphic wires is to produce a 
strange and original language, "which," some have said, "may yet 
be made intelligible!" In fact, each kind of lightning speaks ior 
itself, and writes what it says. 
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Of the value of the telegraph in its relation to the working of a 
railway, a remarkable instance is furnished hj Elihu Burritt, once 
best known as " the learned blacksmith," now best characterised as 
the earnest and laborious advocate of peace, and of the intercommu- 
nion of nations. '' During a storm and violent gale, a long railwaj 
bridge across the Connecticut, between Hartfield and Spiingfieldi 
was lifted up by the wind, and thrown into the river beneath^ two 
hundred yards in breadth, which a powerM current at the time 
swelled to a dreadful height by an unusual flood of rain. The line 
here is crossed by a bridge flfby feet above the river, after an afampt 
curve has been passed. But the passengers within congratuhted 
themselves on their comfortable situations, thinking of the blessed 
homes and the firesides which they soon expected to reach. On came 
the train, the engine blowing off its head of steam, breasting its way 
nobly against the gale, which almost threatened to check its progren, 
the hot iron hissing furiously in the pelting rain. No one knew or 
even suspected that the bridge was gone. Por two years, by day 
and by night, the trains had passed and re-passed, until safety hid 
obliterated the thought of even the possibility of danger; but no 
bridge was there to receive them, and the long train, with its preoiooB 
freight, rushed on towards the precipice of destruction. It was not 
customary to stop at this place, excepting to check the speed for the 
landing of passengers ; but the people there had learned, through the 
instrumentality of the telegraph, the loss of the bridge, and kept a 
sharp look-out for the approaching train. It came ; the word is 
given, and they are safe. Every heart leapt from its place, and the 
head swafn giddily with fear as the thought came of that fearful lei^ 
in the dark ; and long will the passengers remember that dreadfnl 
road, and the friendly yet fearful cry of * The bbtdgs is GOinB !'" 

A mistake may here be corrected, into which many have £Gi]leiL 
It has been stated, that sparrows and other small birds which happen 
to perch on the electric wires, " are destined, ever and anon, to mdBa 
severe shocks of electricity, the effect of which is (though we never 
witnessed the phenomenon), that they drop down, not dead, but half- 
dead, with amazement and terror. The shock, if severe enough, will 
destroy them. Perhaps, by transmitting through the telegraphiq 
wire a very powerful charge, the unhappy sparrows along the whole 
line, .from London to Yarmouth, might be cut off." From the fidj 
thus assumed, an arithmetical calculation followed, that as it is neti 
uncommon or extraordinary to see at least a hundred of iiheM 
feathered depredators on a single mile of wire, and the length of the 
whole line alluded to is 146 miles, a shock strong enough to deBtroj 
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Bparrow-life would, according to these data, cut off from the land of 
the living, at one fell and fatal swoop, no fewer than 14,600 of these 
"pernicious little creatures," and a thousand miles of wire would, in 
like manner, and with the same conditions, be the death of 100,000. 
But we must give the remainder of the argument in the words ?f the 
writer. " Even supposing that death does not ensue, yet how miser- 
able will be the state of these little animals, when the whole island 
is covered with a veritable network of telegraphic wires ! Fatal twigs 
these for tiny feet ! The whole family of sparrows will be paralysed. 
The fowls of the air will be electrified. People, as they talk with 
each other, and whisper to each other in unheard communion, at the 
distance of a thousand miles, will be causing serious inconvenience 
to the feathered race. If Lord Palmerston's dream should be 
realized, and London should begin in a few years to commune by 
telegraph with Calcutta, how terrible the visitation to our feUow-bipeds 
with feathers ! Each word — each letter will be a shock. To us it 
may be pleasing to hold intercourse with each other — ^to the little 
sufferers it will be shocking. "We tremble to think of the conse- 
quences, and heartily recommend the case to the Society for the 
Prevention of Cruelty to Animals. Dog-carts sink into insignifi- 
cance when compared with this wholesale palpitation — ^this universal 
twittering and consternation— among the feathered tribes. How 
many a sweet song will be interrupted — ^how many a little throat 
silenced — ^very suddenly, indeed, when this mischievous machinery 
shall be brought into universal play !"* 

Now aU this, if we may avail ourselves of a modernised phraseo- 
logy, is "a myth." 

The idea that birds can be injured by the electric fluid, by 
merely perching upon the wires; is a mistake. In order that the 
bird should be acted upon by the electricity, it is essential that it 
should form part of a circuit, which in our system of arrangements 
is accomplished by the current passing from terminus to terminus, 
along the wires, and returning by the earth. The most delicate 
galvanometer may be attached to the wire along which the current 
proceeds, but no effect can be traced tiU we also connect it with the 
earth, and thus complete the circuit. Thus no bird can ^receive a 
shock unless it is tall enough to stand upon the ground and touch 
the wires ; and even were such a prodigy to be formed for experi- 
mental purposes, the feathers of its head, and even the homy skin 
of its feet, would not act as conductors unless well wetted. Mr. 

* Chambers' Edinburgh Journal 
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Culley, of the Telegraph Office at Derby, mentions that, otbt a 
thousand miles of wire of which he had the inspection, he nerer 
saw any effect of the kind which some have imagined. Birds, 
however, are frequently found dead upon the wires, and he has seen 
a wing hanging on them, and on searching has discovered its cmnisi 
in the grass below. The men connected with the Company hare 
also frequently seen partridges fly across and kill themselves, not hj 
a shock of electiicity, but by striking their bodies forcibly agaiast 
the wires in their flight. The same gentleman mentions that he has 
seen two hundred or more sand-martens on a wire whiLst the instai. 
ment has been in action, sitting as contentedly as possible ; and our 
readers have doubtless watched them thus occupying what seems to 
be a very favourite perch. We have availed ourselves of the oppcnv 
tunity of thus explaining this simple fact, as the mistake referred to 
has been, if it is not still, very prevalent. 

One of the latest applications of the electric telegraph is at <moe 
useful and beautiful. It is a plan for distributing and coirecting 
mean G-reenwich time in London and over the country every day at 
noon. Every holiday-maker knows the ball which surmounts the 
Eoyal Observatory, and has watched with interest its descent as tiie 
clock gave the first stroke of noon, thereby telling the sea-going men 
in the river the exact state of the chronometers to which they have 
to trust over the pathless waters. Such a ball has been raised on a 
pole on the Telegraph Office, near Charing Cross, and at noon each 
day is to drop by electric action simultaneously with that of Orsen- 
wich, and falling on a cushion at the base of the pole, is to commu- 
nicate standard time along all the telegraphic wires of the 'country. 
At the same instant the exact period of noon will be known at the 
most distant as well as the less remote places in the country ; and 
it is said that all the Eailway Companies have agreed to avail them- 
selves of these means of obtaining an exact imiformity of time. By 
the same agency, via the submarine telegraph, communication will 
be maintained between the Observatories of G-reenwich and Paris. 

The electric telegraph is an important aid in the efficient maziage- 
ment of railways, and as it is almost exclusively constructed on 
lines, a few remarks on the application and results of this discofWj 
may not be inappropriate. The wires of the Telegraph Oamfnjf 
now stretch from Glasgow to Dorchester, from Yarmout to I^bM^ 
pool, and to about 200 principal towns in various parts oiTtttf 
kingdom. Erom a central office in Lothbury, and five bmnA 
receiving-houses in various parts of the metropolis, the wires diverge 
to every portion of the land, with which communication may be 
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momentarily effected. In the metropoUs a large nimiber of persons 
are thus employed, and at each of the country stations they have 
one, two, and even as many as ten, signal clerks, besides messengers 
who are skilled in manipulating and interpreting the telegraph. 

The agency which has thus been developed is worthy of the 
age of railroads, and though of less practical value, yet it is even 
more extraordinary. "Give me," said a ,plt)found electrician, "but 
an unlimited length of wire, with a small battery, and I will girdle 
the world with a sentence in a few minutes." Its ultimate results 
aU may ponder. In a few years, when the advantages of the system 
shall be more generally diffused, the electric telegraph will bring, as 
it were, the whole family of England — perhaps of man — ^under one 
roof, and into one room. The metropolis will receive intelligence 
from, and transmit it to, aU parts of the island. Por every great 
need the farthest extremity will state its wants, and the railway will 
bear the desired assistance within twenty-four hours. The island 
wiU become possessed of a nervous system, the rapidity and pre- 
cision of which will be comparable only to that of the human frame ; 
while London wiU be the sensorium of the acutely sensible and 
intelligent whole. The most northern or western district will com- 
municate its sensations as the finger or the eye transmits its 
noiseless tidings to the brain. Termini a thousand miles apart, 
with a hundred intermediate stations, will receive, if necessary, the 
same announcement at the same moment. "On a few dials will 
appear the continual reflex of a nation's history.' ■ 
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ABSTBiiCT OF THE PBOCEEDOrGS OP THE COMMITTEE OF THE HOITSI 
OF COMMONS Oir THE LITEBPOOL AND MANCHESTEB BAXLBOAD 
BILL. SESSION 1825. 

The first parliamentary battle for a railway was fought in 1825, 
when the proposal to construct a line between Liverpool and Man* 
Chester was considered by a Committee of the House of Commont. 
It is true that the sanction of Parliament had been previously given 
to other lines, but they were chiefly unimportant in extent, and did 
not encounter much opposition. But in 1825, the great struggle 
was between the railway and the canal, and the interest at stake wai 
the continued progress of the great towns of Liverpool and Mni!- 
chester. In the text of the present work, reference has been made 
to the proceedings of the Committee on the Bill ; but it is considered 
that the peculiar interest attaching to these proceediugs requires 
that in a work like this an abstract of them should be given, which 
could not conveniently be inserted in the text. The Beport of the 
proceedings of that Committee will soon, if it has not already, become 
an important document in the history of civilization ; and by the coOf- 
trast, which every year is making broader and more striking, between 
the anticipations of the men of 1825, and the actual results, will show 
how great is our ignorance at any time of the power of natural forces, 
and how little we know of our own ability to direct these forces for 
the accomplishment of certain ends. 

The Committee of the House of Commons to whom the Bill was 
referred met for the first time on Monday, March 21, 1825. The 
chair was occupied by General Gascoigne, who was then member tat 
Liverpool. In our time, no member for the locidity interested in 
or affected by a Bailway Bill is allowed to be a member of the Com- 
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mittee by whom it is to be considered. He may attend and give such 
advice and assistance as his local knowledge and position may render 
useful, but nothing more. The other extremity of the line, the great 
town of Manchester, was neither represented on the Committee, nor 
in the House ; for Manchester was then neither a borough nor a 
city : it had not what it has since acquired, — a Mayor, and represent- 
atives in Parliament, and a Bishop. 

The Company appeared by counsel, the chief of whom were Ser- 
jeant Spankie and Mr. Adam ; while arrayed against the Bill was a 
formidable phalanx of canal-owners, road-trustees, and landed pro- 
prietors ; among whom were the trustees of the Duke of Bridge- 
water, the proprietors of the Mersey and Irwell Navigation, the 
proprietors of the Leeds and Liverpool Canal, the trustees of Barton 
B/Oad, near Manchester, Sir WiUiam G-errard, Charles Orrell, Esq., 
and other landed proprietors through whose property the line was 
intended to pass. The legal talent engaged on their side appeared 
overwhelming, — Mr. Alderson and Mr. Parke (both of whom have 
siQce that time been raised to the bench), Mr. Harrison, Mr. Bose, 
Mr. Earle, and Mr. Cullen. 

The first day was entirely occupied by the opening statement of 
Mr. Adam on behalf of the promoters of the line. 

" He began by saying that he proposed to discuss the subject in two 
points of view, first, with reference to the state of commercial interests; 
and, secondly, as connected with a more expeditious mode of conveyance. 
Bailways are a more convenient, a more safe, a more economical, and 
a more certain mode of conveyance than any modes which now exist. 
Unless something be done to increase the facility of communication 
between Liverpool and Manchester, the advances now TnaTri-ng in 
commercial prosperity must cease. Economy is one of the principal 
things on which to found the success of our commercial interests. 
If the Committee find, that, by the mode suggested, parties wiU be able 
to convey goods from the place of manufacture to the place of export- 
ation at a very reduced rate, and in much less time than at preaent^ 
the present measure ought to receive the sanction of the Legislature. 

" The promoters of the Bill ask permission to make a railroad, fiir 
the purpose of procuring a more expeditious mode of conveyance 
between the towns of Liverpool and Manchester. They allege, that 
' the making and maintaining of a railway or tramroad, with proper 
works and conveniences adjoining thereto, or connected therewitli, 
for the passage of wagons and other carriages from or near fhe 
town of Liverpool, in the county of Lancaster, in and throng^ the 
several parishes or places hereinafter mentioned, to the town of 
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Manchester, in the same county, will be of great advantage to the 
inhabitants of the said county, towns, and places, by opening an 
easy and expeditious communication between the two large trading 
towns of Liverpool and Manchester, and by affording an additional 
mode of transit for merchandise and other articles and matters 
between those places; and also to and from the neighbouring 
county, and will in various other respects be of public utility.' 

" He would undertake to show, that the present means of transit 
are not sufficient in themselves. Thev are uncertain, attended with 
great risk, and with great expense. The promoters of the Bill do not 
desire to supersede any of the existing establishments ; on the con- 
trary, they are desirous to go hand-in-hand with them. He was 
bound to show, he admitted, that the proposed mode of conveyance 
shall be as speedy, as cheap, as safe and certain, as the other in all 
respects. If that is done, he should make out a case sufficient to call 
upon Parliament for its aid ; but he would do more, he would show 
that they shall exceed in all those particulars. 

" Manchester, and the country of which it is the centre, includes a 
manufacturing population of above half a million. The population 
of Manchester alone amounts to one hundred and sixty-five thousand. 
Within the last three years it has increased thirty thousand, and 
that, perhaps, is carrying it further back than the great commercial 
increase of tbe country requires.* Manchester is the channel of 
communication through which the clothiers of Yorkshire export their 
commodities, and the manufacturers of Sheffield send much of their 
hardwares, as well as a variety of other commodities. They all make 
use of Manchester as the centre, and require the same means of tran- 
sit, as the goods manufactured in the immediate vicinity of that large 
and populous town. There are a great quantity of manufactured 
articles, the transit of which is to be provided for at Manchester to 
Liverpool. They require extensive means of transit, and if that be 
BO with the articles exported, it must be exceeded by the imported 
articles, for the greater part of the articles manufactured in York- 
shire, and in the neighbourhood of Manchester, are far more bulky, 
and require much more space in their raw state, than when manu- 
factured. With respect to the necessity of an increased facility of 
transit, it is observable, that if this railroad should receive the sanc- 
tion of Parliament, there will be another most important article of 

* The population of tbe borongbs alone of Manchester and Salford, according to the 
Censos of 1851, was 401 ,321 ; and Manchester, and the great district of which it is the 
centre, certainly contains now a population double what it was when Mr. Adam made 
this speech. 
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transit, tHe coDveyance of whicli will be much increased, xmnely, 
coal ; for the supply required for so large a town as Manchester wi^ 
the steam-engines, and the consumption in the town of Xdverpool, 
will alone extend to a considerable amount, and to that extent the 
means of conveyance beyond that which now exists must be provided. 
This alone must strike the Committee with the necessity of making 
more suitable provision. The single article of cotton will at once 
show the necessity of that for which the sanction of the Legislature 
is asked. The Committee, perhaps, will be surprised to hear that 
the quantity of cotton sent from Liverpool to Manchester, 

Li 1824, exceeded . . . 160,000,000 lbs. 
In 1816, it was .... 110,000,000 



Licrease in those years . . 60,000,000 

If the progress of our commercial interests is to go on in the 
ratio, the Committee will see that the increased means of transit 
which will be afforded by this railroad are necessary. 

" Liverpool is the port of England which carries on by much the 
larger share of intercourse with the United States of America^ with 
South America, with British America, with Ireland, with AMca, and 
it is connected with many other important branches of trade. The 
present population of Liverpool is in amount very nearly the same 
as Manchester, 164,000 people.* The number of ships that found 
their way into the docks of that port : — 



fears. 


Ships. 


Diflference 
in One Year. 


Tonnage. 


DiBereiiC6 
in One Year. 


1824 


10,001 




1,180,914 


• 


1823 


9,507 


494 


1,120,114 


60,800 


1822 


8,910 


597 


1,010,819 


109,299 



Increase in 2 years, 1091 170,005t 

It is not to be understood that the whole of the import in those 
ships finds its way direct from Liverpool to Manchester : but it will 
be proved hereafber most satisfactorily, that the difference between 
the aggregate of those goods which find their way to Manchester 
and those which go to other parts is so trifling, and of such Httla 
importance, as by no means to affect the reasoning. With regard to 

* In 1851, it was 876,065. This, howevaVj was the population cmlj of tWhooEMipi; 
a the suburbs are indudad, it may be estimated at about half a miUioa. 
f In 1850, the number was 20,457, and the tonnage 8,580,387. 
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ft 

timber, the Committee will find there has been a regular increase c^ 
the trade in that article. The following is a comparative statement 
for the years 1822 and 1825, ending in Pebruary in those years ; — 

Years. 

1222 



Ships. 


Countries. 


Ships' Tonnage, in 
round numbers. 


307 


British America 




77 


Baltic 




884 




100,000 


5427 
il82 


British America 




Baltic 





Increase, J 



1825 



609 160,000 

225 ships 
60,000 tons 

"WTiat is the condition of the cotton trade from America? The 
whole of the cotton imported into Liverpool, with very little excep- 
tion, finds its way to Manchester, and at present is imperfectly 
supplied by means of the existing canals. The amount of cotton 
imported in the year 1823 into Liverpool was 668,400 bags, but from 
America alone the quantity exceeded 400,000 bags.* 

" In the year 1773, the canal of the Duke of Bridgewater and the 
Irwell and Mersey Navigation were in progress. The population of 
Manchester at that time did not amount to quite 28,000. It is a 
most curious fact, that in the year 1790 there did not exist one 
steam-engine in Manchester, though in 1824 there were above 200. 
So slowly did those advantages find their way among the manufac- 
turing population of Manchester, that though at present there are 
30,000 looms worked by steam, in 1814 there was not one worked 
in that mode. This circumstance is mentioned for the purpose of 
contending, that if it is found that the articles sent from Manchester 
to Liverpool, and the raw articles from Liverpool to Manchester, 
are so greatly increased, and that the facilities of conveying those 
articles are not greater in point of capacity than at that time, the 
promoters of this Bill are entitled to a decision in their favour. 

" Some idea of the demand for the means of conveyance may be 
formed, when, in addition to these facts, attention is called to the 
quantity of articles that must be supplied for the dajly consumption 
of the inhabitants, exclusive of that of the manufactories ; and when 
it is considered, that wine and tea, and other articles, must be sent 
from Manchester into the interior, to meet the wants of this enor- 

• The import is now about txeble what it was in 1823. 
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mous and fast increasing population. The transit between Liverpool 
and Manchester does not fall short of 1200 tons every day ; and there 
has been in the last year an increase of 1000 tons a week beyond 
that which existed the year preceding. Therefore if 1200 tons be 
the quantity that now passes every day between those two places, we 
have reason to believe that an enormous increase of fEU^ility of transit 
will be required. 

" Eor the passage of bulky articles, there exist three means : the 
Mersey and IrweU Navigation, the Duke of Bridgewater's Canal (a 
work which does that nobleman immortal honour), and the Ijeeds 
and Liverpool Canal. The original object of the last was to commu- 
nicate between Liverpool and Leeds ; and it is only a few years 
since that it was made the means of communication between Liver- 
pool and Manchester ; but the expenses, and the circumstances under 
which it is carried on, render it hardly possible that any persons can 
avail themselves of that medium of communication. Those are the 
means, and those only, by which persons can send their goods from 
Liverpool to Manchester. 

" It will be shown, that both the manufacturer who wants the article 
to work up, and those who receive it for the purposes of general com- 
merce, suffer a great loss and inconvenience through want of the means 
to send their goods up to Mancjiester, and bring them back again. It 
will be shown, that those who have goods to send, have them materially 
delayed. The carriers keep a book, and they say, "You had your 
turn last week, you must wait your time." 

" If it shall be shown, that large manufacturers have actually sus- 
pended their operations because they have not had the means of 
carrying them on ; if it is shown that large siuns have been lost in 
consequence of the non-arrival of those goods, will you say, for the 
sake of any person, however meritorious or however respectable, that 
you will allow things to remain in that situation ? It will be shown 
that it has taken longer time to pass goods from Liverpool to Man- 
chester, than to bring them over from America to LiverpooL It 
will be shown, that what is now stated takes place not once occa- 
fiionaUy, but often ; that goods have taken twenty-one days in coming 
from America to Liverpool, and that they have stayed upon the whaarves 
before they could get the means of conveyance to Manchester for 
more than six weeks. 

" It will be shown, that, on the 28th October, 1824, application was 
made by a gentleman of the name of Ashton, for the transit of forty 
bags of cotton ; that twenty-two days elapsed between the applici^ 
tion and their arrival at Manchester. On the very next day, another 
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house, of the firm of Smitk and Eawson, applied for the means of 
conveyance, and they had to wait twenty-four days. Yandry and 
Company, upon the 30th October, were kept eighteen days before 
they could get the goods passed ; and in November ten bags were 
passed in ten days. 

" Persons who have had goods to send have submitted to send them 
by common carts on the turnpike roads rather than suffer the delay 
to which they would be exposed by the other existing means of con- 
veyance. It will be proved that, in one case, there was application 
made for the transit of 1000 bags of Egyptian cotton, which occupied 
more bulk, and it did not answer their purpose to take it so well as 
the other. During one whole week they passed but thirty bags — ^for 
four or five days they passed none: — although the person to whom it 
was addressed required 100 bags a week to carry on his manufactur- 
ing operations. You will be shown that it took six weeks before 
this lot, which he desired to have forwarded under the circumstances 
stated, found its way to Manchester to be worked out. Another 
person you will find was actually obliged to buy cotton in Man- 
chester in consequence of the delay, not intentionally, but on account 
of the inadequate means they had of sending them for want of facility 
of conveyance. Spinners have been obliged to stop their employ- 
ment, and persons have lost advantageous bargains. I will show you 
that bargains have been repeatedly rejected, because the parties 
making them could not execute them ; the delay not being with them, 
but with the Canal Companies. Instances of delays will be proved 
till the Committee tell us to stop. 

" Timber has been obliged to be deposited on the shores, until the 
owners have been fined by the Corporation of Liverpool for leaving 
it there beyond the time which is allowed by Act of Parliament, 
because means could not be furnished to forward it into the interior 
of the country. Instances, and repeated instances, will be shown in 
which com has been under the necessity of being landed and ware- 
housed, because it could not be sent on. 

" Liverpool is in an open estuary, liable to the operation of strong 
tides, and most violent winds. In point of fact, its navigation is a 
sea voyage, and a sea voyage under the most serious and inconvenient 
circumstances ; for the course of the Eiver Mersey is so shallow, and 
the channel of the river so narrow, that not above three hours out of 
twelve can it be navigated at all. You have to thread the mazes of 
its sands and shallows, and at all times it requires great skill to 
navigate it. It will be proved to you that the vessels must arrive at 
Euncom, where the Duke of Bridgewater's Canal and the other 
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canal enter tHe Mersey, at high water, and that they must ifaeiefore 
leave Liverpool some three hours before the rise of the tide ; and, on. 
the other hand, in order to get over the shoals that would obstruct 
their passage, they must go off at high tide, and if they mias that^ 
they lose their voyage. This navigation is attended with danger. 
No longer ago than the month of November last, two veaaelay with 
all their crews, were lost in their passage £rom Euncom to IAyos 
pool, and three were stranded ; that is by no meana an un&eqaeot 
occurrence. 

'^ The New Quay Company are in possession of seventeai Asia, 
which navigate the Mersey and find their way in due time to Man- 
chester and back. Between the month of June and December last^ 
those seventeen flats performed per week eighteen trips, so that theM 
was a trip per week, and one over to divide among the eighteen. 
A vessel requires a week to make a trip &om Liverpool to Man- 
chester, unload its cargo, and take in another, and find ita way 
back again. Winds and strong tides prevail in this estuary aa well 
as in other places exposed as it is. The south-east wind aeta in 
there with extreme violence, and it is a navigation not to be deapiaed 
even by the most experienced seaman. 

" But perhaps it will be said that the navigation shall be made 
better, and additional means afforded by which greater faciHtiea will 
be acquired ; and it may be suggested that they will employ steam* 
boats, and thereby get the better of winds and tides, and produce a 
more regular and more frequent communication. The first observ- 
ation this leads to is this, if that is a proper recipe for the incon- 
venience alluded to, it is very much to be wondered at, that those 
who have the charge of the establishments should not have adopted 
it before, for it can hardly be said that they set the public at defiance. 
But for his part he was obliged to confess that he doubted very mndi 
whether it was a sufficient excuse ; and he was warranted in aaying, 
that as soon as the pressure of the railroad is taken of^ all their 
exertions will cease, for that which has been done during the past 
will be continued to be done for the future, under the same ciiciun- 
stances. 

'^ With respect to canals, sometimes they have to struggle wi& 
frosts. So long ago only as 1802 or 1803 this took place, and twiea 
within a still later period, and of course they are liable to drooglit 
It may be said there are not so many boats on the canala aa tiiflf 
could work. He doubted that — for the more boats the more pvofiii^ 
and their interest he was sure had not been overlooked ; but yon oan 
never send goods upon those canals where they have to pass Aioa^ 
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a vast number of locks, at whicli there must be a proportionate 
quantity of delay, with the same celerity as by the mode proposed — 
liz, railroads. The shortest line by the canals is fifty miles at least. 
It 18 liable to the general impediments of canals ; besides the diffi- 
culties of a sea communication in part. Although the distance is 
not above fifty miles, it will be shown that the average time in per- 
finrming the voyage from Liverpool to Manchester is thirty-one 
hours. It may be shown that it has sometimes been not more than 
twelve : that a vessel has been out and home in twenty-four hours. 
If we are to take it that way, we must apply in aid the flEu^t of the 
goods that have been detained for weeks and months; but the average 
is about thirty-six hours. K they perform the voyage in thirty-six 
hours, he would engage to show that his railroad should perform the 
same distance in six hours. 

" The distance between Liverpool and Manchester by the railroad 
is thirty-two miles and a half, instead of fifty. Since 1759, railroads 
have been known to a certain extent ; but within the last ten years 
they have been in use, under circumstances not to be compared with 
those under which we stand, with great and considerable success. 
You wiU find in the neighbourhood of Newcastle one instance of 
a colliery at Hetton, in which a railroad has been in existence long 
enough to show the application and safety of steam to the convey^ 
ance of heavy articles. The distance firom the colliery of Hetton to 
the river "Wear is about seven miles, and the quantity of weight 
carried is about sixty tons ; the rate that the railroad is travelled j 
upon is about four and a half miles. It is a railroad under most j 
unfavourable circumstances : in the first place, the railroad itself is ( 
not very perfect ; but the machinery of the vehicles in which the \ 
eoals are carried is still less perfect than the road, and yet you find 
that they work it to the extent of sixty tons. None of the tre» 
mendous consequences have ensued from the use of steam in land* 
carriage that have been stated. The horses have not started, nor 
the cows ceased to give their milk, nor have ladies miscarried at the 
sight of these things going forward at the rate of four and a lutf-^ 
miles an hour. But besides the Hetton Bailroad, there is another, 
Tiz. the Ejllingworth Bailroad, which has existed for ten or eleven 
years, and which is in the neighbourhood of Newtastle^ and that 
establishment has existed without any reason to doubt its efficacy, 
without any objection, and with the greatest possible advantage. 
That railroad runs over an undulating surface. But the proposed 
Liverpool and Manchester Bailroad continues scarcely with any 
rise, — BO little that it is scarcely worth noticing. It is so &r from 



332 



APPENDIX. 



sudden rises, that it will not be necessary to Have one fixed steam- 
engine on the whole line. Locomotive engines we shall have, and 
horses we may employ if we think fit, but we shall not have to 
employ one single fixed steam-engine from one end of the Iitia to. 
the other. 

" With regard to the liability to accidents by locomotive steam- 
engines, it is said that, inasmuch as it must be a high-pressure 
engine, it is not a safe means of employing the force of steam. The 
answer is, that the assertion is not founded in fact. It is true that 
we shall be obliged to employ high-pressure engines, that is, engines 
where the steam will not be condensed ; but so far from their being 
that description of engine which will increase the quantity of danger, 
you will find that the pressure is so little more than upon those 
that are called low-pressure engines, as scarcely to be worth notice. 
The petition lately presented to the House from two ladies, relafies 
a fact that he was not ignorant of; but you will find that the acci- 
dents have arisen from one of two causes, either from gross negli- 
gence, which would have produced the same accident even with 
other engines, or that the boilers have been made of improper 
materials : they have been made of cast-iron ; for in the case of 
a wrought-iron boiler bursting, the opening is gradual, and the 
steam gradually escapes, and thus it does away with all danger. 

" Parliament has recently passed an Act in which locomotive engines 
of the ktud I am speaking of have been adopted. I believe in the 
county of Durham there is one for the extent of twenty or twenty- 
three miles. He would not say one word as to the details of the 
experiments that have been tried; but he was fully satisfied that 
locomotive engines could supply force to drive a carriage at the rate 
of five or six miles an hour. I say that those laboured petitaons, 
and the opposition that is to be made, plainly show that they know 
that if steam was applied to the transit of goods between Liverpool * 
and Manchester, it will produce the most beneficial results. 

" The promoters of the Bill are certainly bound to show that they ■^ 
will serve the public as cheap as the present carriers by water. 
The charges made upon the Duke of Bridgewater's Canal in respect 
to the tonnage taken by them in the shape of tolls, as the owners of 
the canals, werd 6*. 2d,, but they have been reduced to 3». Sd, The 
Old Eiver toll stands at Ss, 4id, per ton. Now, both the Duke of i! 
Bridgewater's trustees and the proprietors of the Old Eaver are not 
only the proprietors of the canals, but they are also working carrifirs. • 
Of course they enter into a competition with other persons under * 
the most favourable circumstances. Not only are they owners of 
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the canals, but, by tbe most judicious means and prudent foresight, 
they have become owners of the warehouses at Manchester ; and so 
as to make it utterly hopeless to enter into competition with them. 
The trustees of the Duke of Bridgewater's Canal, and the Old River 
Company, at the same moment and upon the same grounds, thought 
proper to make a rise; and they did so to an extent which they 
could not justify ; for after a certain period they dropped it. K this 
Bill be not passed, and a competition by that means established, there is 
no saying that the trustees of the Duke of Bridgewater's Canal, and 
the proprietors of the Mersey and Irwell Navigation, may not 
coalesce and raise their tolls again to 5$. 2d, There are by-carriers 
on these canals, but the tolls which are exacted, and the im- 
pediments that are thrown in the way, by the owners of the 
canals, who are carriers as well as owners, and who own the 
warehouses, are such that those by-carriers can get no profit. 
Formerly they usually charged 18*. per ton. That is not the case 
now in timber, cotton, and com. They charge at the rate of 16*. 
per ton for cotton, 10*. for com, and 8*. 6«?. for timber, which, we 
contend, and we shaU submit to you upon evidence, is much too 
high, and more than the trade of the country can bear. "We engage 
to carry on our trade at from twenty to thirty per cent, less than the 
average charge made by the Old Quay Company, or the Duke of 
Bridgewater's trustees, spreading over a period of ten years. Now, 
sir, having stated these observations, let us see by whom these 
measures are opposed. There is no petition from any large body of 
manufacturers, that there will be a prejudice to those who are 
interested in the transit of goods wanted by the manufacturers, 
which we look to more particularly than to the transit of articles 
of luxury. At present, I know there are most respectable parties 
petitioning against the Bill ; the Company of the Old River, and the 
trustees of the Duke of Bridgewater, and the Leeds and Liverpool 
Canal Company, who say their interests will be affected by the 
experiment. Do they represent any portion of the public ? Do they 
speak for anybody's purpose but their own? It may have been 
quite right that they should enjoy the preference they had acquired. 
But if it is shown that the period has arrived when there ought to be 
increased means of conveyance, and that the present monopoly should 
continue no longer, is it an answer to say, that the profits should 
continue to flow into the pockets they formerly did ? It may be 
said, however, that they have embarked large capitals. It is fit, then, 
upon every principle, that they should have a fair return; that 
persons should receive a sufficient compensation. But if my learned 
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fiiends are not prepared to say that the trustees and the proprietora 
of the canals have not received a most adequate and liberal retuniy ft 
comes to nothing. We know the quantity of their tonnage^ and we 
know the charge ; so it is easy to make a calculation. We are the pear- 
sons who complain. No doubt the complainants, on the other cdde, art 
as much entitled to respect as any persons in his Majesty's dominions. 
What is the case of Lord Wilton, Lord Derby, and Lord SeftonP 
They state that they are large proprietors of lands. Do they ttato 
that those smoking engines, which are said to be nuisances acoording 
to law, affect their dwellings, as if the promoters of the Bill were 
going to bring a railroad under their parlour windows, and deprive 
them of the enjoyment of their own firesides P This railroad will 
not pass within two miles of my Lord Derby's house, nor near to the 
residence of Lord Wilton, nor near to my Lord Sefton. Their 
houses are not within sight, or within smell, or within hearing. It 
must be imagination that could induce those noble persons to make 
any opposition, so far as they are personally concerned. But when 
we consider their property, would it not be greatly advantageous to 
them? Will not their tenants be able to send their articles to 
market, and get back manure, at a price which beggars all discussion? 
It may be said, in some parts the cutting will be deep, and will 
impede the passage &om one part of those noble lords' estates to 
another ; but you may walk across the railroad, though you cannot 
walk across the canals ; so that he could not see upon what footing 
you can say that it ought not to receive the sanction of Parliament, if 
it is to be for the advantage of the community, or that their property 
will be deteriorated ; though it must be attended with the samt 
advantage to them as to the proprietors of other land. Now, the 
honourable members who have attended up-stairs, know that with 
respect to the concurrence of those who assent, as compared with 
those who dissent, it scarcely amounts to one-third. The number of 
owners who dissent are but 86, the number who do not dissent are 
249 ; the number of occupiers who dissent are 128, and the number 
who do not dissent are 368 ; the number of assents of owners without 
neuters are 152, agaiust it 86 ; of occupiers, the assents 302 without' 
neuters, and 128 dissents. Upon the whole, you will find that th» 
number of assents cover a larger portion of the extent than is 
covered by the dissents, notwithstanding the large and prepon- 
derating property belonging to the noble individuals. * This railroad 
will pass through a coal country that is not far from the town of 
Liverpool, or the town of Manchester ; and of course near to tlie 
places lying between those two. Is it not a matter of oonaideratiyon, 
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^t tibifi necessary of life should be conveyed with the greatest 
fiunlityp You will find the distance is less, and the means of 
communication will be infinitely greater than that which now exists. 
He pressed this upon them as a reason why this is not a measure 
that ought to meet with disapprobation, because it interferes with 
the property of the noble persons who are petitioners against the 
Bill. He then bestowed a just encomium on the advantages of 
inland navigation, particularly the Duke of Bridge water's Canal, to 
the trade and manufactures of this country, and observed, that if 
there was one thing more than another that has enabled us to enter 
into successful competition with foreign nations, it has been the great 
facilities of our inland communication, which would be rendered still 
more expeditious by the application of steam on the land carriage of 
goods. America and Russia, he stated, were beginning to form 
railroads, and to make* use of locomotive engines in the transit of 
goods, and it behoved this country to resort to the same means of 
communication ; and, lastly, he referred to the advantage that would 
arise from the proposed railroad, of enabling Ireland to bring her 
produce into the British market on as good terms as the Dutch, and 
some other foreign nations." 

The whole of the first day was occupied with this speech, and 
during eleven days immediately succeeding, witnesses were examined, 
chiefly persons engaged in trade in Liverpool and Manchester, to 
show that the means of transit by the canal were both inefficient 
and slow. The statements made, more than bore out all the asser- 
tions on this head in the opening speech of the counsel for the rail- 
road proprietors. Two or three interesting extracts may be made. 
The inconvenience and delay arising from locks on the canal were 
thus clearly pointed out : — 

" The number of flats that can be navigated on any canal is limited 
by the quantity of water wherever there are locks. There are eleven 
locks, I believe, at Euncorn. I am speaking of the Duke of Bridge- 
water's Canal. The time employed for a flat to get through the 
eleven locks at Euncorn depends materially upon the turn ; if there 
are thirty or forty flats, they cannot get through all at a time. Only 
one at a time can pass ; I suppose, if there are no impediments, she 
would pass them in an hour and a half. A want of water would add 
materially to the difficulty of passing these locks. I have known 
flats detained three tides after a long gale of wind, which was occa? 
sioned by the number of vessels which have accumulated in conse- 
quence of the bad weather. A vessel can only fiill one lock at once ; 
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as soon as she passes, anotHer may enter ; there may be eleven flats 
passing ; so that eleven flats may be an hour and a half in passing 
through. I am speaking supposing there is no other impedLnents. 
I do not mean that each flat would require an hour and a hal£ I 
say, if the vessel had no impediments in her way, I have no doubt 
she would pass those locks in an hour and a half; consequently, a 
second vessel would pass in the same hour and a half, with tho 
addition of the time occupied by the first flat passing the flrst lock." 
Another witness thus described what may be called the " rolling 
stock" of the canal, which contrasts forcibly with "the plant" of 
a railroad. A " flat," it is perhaps necessary to say, is a heavy, 
Dutch-built boat, carrying a low mast, two or three great brown 
sails, without bulwarks on the deck ; and sometimes so deeply laden, 
that the deck is nearly level with the water : — 

" "We make flats to carry as much as forty-five tons. A flat is 
well worth 600 guineas. It lasts, according to the usage, twenty 
years, when repaired, and some thirty years. I think the Old 
Quay has had some as long as that. The average cost of keeping aflat 
in repair for twenty years would be, I,'should think, taken altogether, 
£30 or £40. A hnndred guineas wiU do, taking in the rigging. 
That is quite enough. The wages of a flat are £2 ISs, a week, 
besides the driver, that is, for the hands, including the captain, the 
men, and the boy. The driver receives 14«. Two horses, upon 
an average, are required to draw a flat the whole distance. "We 
change three times, and the Old Quay four. They are put in stages, 
so that we do not reckon so many to a flat. We send two horses 
at a time, and they change at every stage. "We keep thirty-two 
horses for our eighteen flats ; the price of a horse for a flat is gener- 
ally about £20 ; but it is higher now. We must now give £30 for 
what we formerly gave £20. We reckon all our horses together 
cost 20*. a week average, but probably you might put down 17#. 
for each horse; and the cart-horses come in so harassed that we 
are obliged to give them beans, and the very best provender. The 
expense of the repairs of the harness, and so on, and the shoeing, I 
never made a calculation of. We shoe our own horses, and keep a 
man to mend the harness ; but £5 for a horse per annum is sufficient." 
Two curious episodes occurred during the examination of wit- 
nesses, in proof of this part of the case. Mr. William Brown, at 
present Member of Parliament for South Lancashire, had given 
very strong evidence iu favour of the promoters of the BilL After 
his examination, the opposing counsel, thinking they had made a 
great discovery, objected to Mr. Brown's evidence being reodrdfid. 
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on the ground that he was a shareholder in the Company, and^ 
^erefore, an interested person. But Mr. BroHn, on being recalled^ 
soon silenced this objection. He said, — 

" I was a subscriber to the proposed railroad, but am not now. I 
have received back the deposit that I have paid. I am no longer a 
proprietor. I received back the deposit since I came to town. I 
delivered the shares back to the Company; those shares at that 
time were at a premium. I took my deposit back. , I cannot tell 
the exact date, but my note to the chairman will show it, perhaps 
ten days. The release I have from the subscribers is here (pro- 
ducing a paper). I am not a subscriber, directly or indirectly. I 
do not expect to receive any emolument whatever, from the shares 
which I formerly possessed ; I mean to say, that there is no under- 
standing subsisting, in virtue of which the shares are to be re-trans- 
ferred to me, in case of this Bill passing. I only expect to receive 
a general emolument by the advantages the railroad is likely to 
afford to the public in general. I have renounced the receipt of the 
premium which these shares now bear. I gave up my shares, 
because I was told that I could not be a competent witness without 
doing it.'* 

Sir John Gladstone, the eminent merchant, and father of "William 
Ewart Gladstone, Esq., M.P. for the University of Oxford, was one 
of the members of the Committee ; and strange as it may appear to 
us now, he was examined as a Liverpool merchant, and gave his 
evidence on the twelfth day so decidedly in favour of the scheme, 
that the following question and answer passed between him and one 
of the opposing counsel : — 

" Counsel, — You are perfectly satisfied with the general inform- 
ation you have received upon the subject ; you are perfectly satisfied 
it wiU be expeditious and economical, though the question is to be 
decided by the Committee upon the evidence ? 

" The Witness. — I am satisfied, but I have changed my opinions 
before, and I may be induced to change them again." 

The witoesses next examined were the engineers, the first being 
Mr. J. TJ. Eastrick. He stated that he was a civil engineer at 
Stourbridge, and had made, during the eighteen years he had been 
so employed, a large number both of condensing and of high-pres- 
sure steam-engines. In his opinion high-pressure engines were not 
more liable to accidents than others; and they were preferable, 
because they could be applied in many situations, such as those 
where there is a scarcity of water, in which condensing engines could 
not be used. He had made a locomotive engine ten or twelve years 



338 APPBISTDIX. 

previous, and had made several observations on the working of loco- 
motives, on railroads in connexion with coal-works in the nort^ of 
England. He then gave a description of the parts and the construction 
of a locomotive engine, and proceeded to state the results of expm- 
ments, which, in conjunction with Mr. Stephenson and others, he hid 
made on locomotives in the north of EnglancJ. During January of that 
year, the first engine they tried was one at Elillingworth, which they 
met coming down the line with a train of wagons. It had been at woik 
since five o'clock in the morning, and had not been in any way pre- 
pared for experimental purposes. The length of the road on which the 
engine was working was 2200 yards, or about a mile and a quarter. 
The ground was undulating, the total rise being from five to six feefc. 
The rails were partly of cast and partly of wrought iron, and in some 
places had been laid down for horses. The road was in bad order, and 
so was the engine. Besides, there was a very sharp curve in the road. 
The wheels of the engine were four feet in diameter, and the entire 
weight of it, including tender and coals, was 9 tons 14 cwt. The 
train consisted of twelve Newcastle chaldron wagons, all loaded, and 
weighing altogether 46 tons 4 cwt. The engine being started, drew 
this train along the road, that is a mile and a quarter, in twenty- 
four minutes, but, in returning, owing to the difierence in the gradi- 
ents, it only occupied eighteen minutes ; that is to say, the speed 
going up was at the rate of S\ miles per hour, and coming down 4i. 
The quantity of coals consumed on both journeys was 170J lbs. 
Other experiments were made showing the following results : — 

Weight. Bate of speed per boor in miles. 

40 tons 10 cwt Up 4445 Down 4-285 

32 tons 16 cwt Tip 4205 Down 5*172 

67 tons 19 cwt Up 3947 Down 4*888 

This third experiment was with another engine, whose wheeb 
were only three feet in diameter, but the four-feet wheels of the 
other were put on this, and the result was as foUows: with the 
engine alone a speed of ten miles per hour was obtained, and with 
a load, including the engine, of about sixty tons, an average speed 
of six miles and two-thirds was gained. In these latter experiments 
it required a consumption of about If lbs. of coal and half-a-gallon 
of water to take one ton of goods one mile. He conceived that the 
engines might be so improved as to require only lib. of coalB, and 
be able to carry forty tons at the rate of twelve miles an hour. 
Such engines could be made perfectly safe. 

Mr. Eastrick then gave the results of some other experiments 
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made on a line about two miles and a third long, at Hetton colliery, 
near Sunderland. On this line there were at that time three loco- 
motives working, the Dart, the Tally-ho, and the Star: all these 
engines had wheels three fee.t in diameter. The first engine taken 
was the Dart. This road formed an inclined plane, but the engine 
drew a weight up of about thirty tons at a speed of 6f miles an 
hour. In going down the incline steam was not used at all, as the 
train descended by its own gravity, at the rate of about five miles 
an hour. The steam-engine can be advantageously applied to a 
railroad, " Because in the first instance you can obtain a greater 
speed than you could conveniently do by horses; your engine is 
not tired at the end of the journey ; it can keep up its speed during 
the whole of its journey, provided you supply it with the necessary 
fuel and water ; you are not obliged to stop but only ^o take fuel 
and water, so that you may go on all day, or work a whole day or 
a week, merely stopping at such times as is necessary to take in the 
coal and the water. It is superior to a water conveyance, because 
a greater speed is obtained with an equal power, speaking with 
regard to cheapness : the speed on a canal could not be 'increased 
beyond three or four miles an hour, whether it is produced by 
horses or other power. The advantages of a railroad are that there 
is never any delay upon it, while a canal is closed ten days during 
the summer for repairs. On a railroad, the repairs may be done 
without stopping the trade." 

A curious question was then asked of the witness, which, with 
the answer, we give in full : — 

" Q. I have only one question more to ask you. I wish to know if 
you have made any observations with respect to the effect of engines, 
with a train of wagons after it, in motion, upon horses ; or upon 
horses in wagons, going along the road? A. Yes; I had a very 
good opportunity of making an observation, and I called the atten- 
tion of the rest of the gentlemen that were present with me to it ; 
for the fact was, that we were taking the level of the road at Hetton 
— the railroad crosses the turnpike-road that goes from Sunderland 
to Durham. When we had fixed our station-staff" upon the centre 
of the road, to take our levels, at that very instant the wagons 
came up ; and the wagoner who was passing was riding inside. I 
called out to him to stop his horses. He did not get out of the 
wagon to stop his horses ; but, being a covered wagon, he merely 
lifted up the cloth and looked out, and stopped the horses. Before 
we had finished our observations, one of the locomotive engines, 
with a train of wagons behind it, came up at the speed of about 

z 2 
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fire miles an hour : the leader-horse in the wa^n was within 4^e 
or six yards of the road where the carriages passed. It was a young 
horse. He did not seem to be frightened with the train of oarriagM 
running past him with that velocity ; it made him, certainly, look a 
little wildly. At the same instant a gentleman, upon a very young 
horse, rode up till his horse came almost in contact with the 
wagons. He checked his horse for about a moment $ just lei the 
wagons pass; his horse was not at all afraid, any more than he 
would have been at the passing of a stage-coach ; and the wagooB 
passed oyer the road in about the third part of a minute. To tiuB 
I called the attention of the other gentlemen, at that moment^ in 
order that they might themselves recollect the circumstance." 

Mr. Bastrick was subjected to a severe cross-examination by Mr. 
Alderson, in which, however, his evidence was not shaken. What 
the lawyer made of it may be gathered from our extract from his 
own speech in summing up : — 

" I think," he said, "they have given us a theory against the prac- 
tice. A controversy arose between Mr. Eastrick and me afieeting 
the rate of travelling with those machines ; he admitted, that in the 
case of an engine standing still, and kept from moving by a wed^t 
sufficient to prevent it from moving forwards, and operating over a 
single fixed pulley, though the wheels of the engine should, by an 
increase of the power of the steam, turn round more rapidly, it would 
produce no increase of moving force, and the engine would oontinue 
to stand still. But he says, and says truly, that when the engine is 
in motion, if there be a moving force sufficient completely to ovep- 
come the resistance behind it, if there be no sapping of the wheels, 
the engine will then move forward more rapidly in direct proportion 
to the rapidity with which the wheels tmn round. I agree to that, 
if the fact be so. But it may happen that the machine is not per- 
fectly steady upon its wheels : these may slip back ; the weight 
may perhaps overcome the moving force in question, produced 'by the 
friction, the slipping back may increase as the weight to be diawB 
increases, and the question is, will there not be slipping whieh has a 
tendency to counteract the power of the machine to go fonmtit 
Mr. Bastrick admits to me, that if on an inclined plane you 
get to a certain elevation, the machine may turn its wfaeek 
round, but will not go forward or backwards; because, in that 
instance, the resolved part of the force of gravity on that plaae is 
exactly sufficient to counterbalance the friction by > which ibd 
machine is intended to be propelled, and the one oounterbalandiig 
the other, the whole will remain in equilibria. Now, if- we h/sre 
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an engine moving at a certain rate, not indeed upon a level plain, 
but upon another and less inclined plane than the one on which 
it will stop, I say, it must, pro tcmto, slip back. In the first 
case put, it must slip back altogether. In the inclined plane, when it 
arrives at such an inclination as to stop the machine altogether, 
it is palpable that the progressive motion is equal to the slipping 
back. There is a progressive motion arising from the turning 
of the wheels, and a slipping back arising from the inclined plane. 
In this extreme case it slips back altogether. Now, in the other 
case, I say, the slipping back will be in proportion greater or less 
according to the weight to be dragged up and the inclination of the 
plane. If my position be true, — and I am not conscious of any 
fallacy in it — is there no mode of ascertaining it ? I say there is. 
The number of the strokes of the piston compared with the 
progressive motion, will exactly show the quantity of slipping back. 
If the whole space moved over by the engine does not equal the 
whole of the space, as shown by the multiplication of the circum- 
ference of the wheels by the number of strokes of the piston, it is 
clear the machine must have slipped back. Do not they know this ? 
Why, I did but ask Mr. Stephenson, *Do you go up an inclined 
plane?' *0h,' says he, *I know what you are after — there is 
no slipping back.' Then, I say, why do you not count the strokes 
of the piston, and give us the means of ascertaining whether you 
are right or wrong ? But what must the Committee think of a 
witness who says, * It cannot be so,' and yet will not make a decisive 
experiment to prove whether he be right or wrong. I will, however, 
show by the evidence now given by one of our witnesses, — I 
mean this yoimg gentleman who stands near me — that. Mr. Stephen- 
son is mistaken. The Committee will recollect, that these experi- 
mentalists did count the strokes in the first experiment, and they say 
that they did not count the strokes of the second. This gentleman 
did so; and if I am right, the second experiment will confirm 
my view of the case ; if I am wrong it will not. Let us try : — They 
«ay there were 536 strokes of the piston in going up the first time, 
which will cause a certain progressive motion. Every person knows 
that the proportion of the diameter to the circumference of a circle 
is about 3*1416. The wheels were four feet in diameter. If so, 63$ 
stokes of the piston (which would produce 536 turnings of thes^ 
wheels) would give 6735^ feet. According to that the machine 
would have gone the distance of 6735 j- feet ; but, inasmuch as the 
space was a mile and a quarter, the actual progressive motion wb$ 
only 6600 feet. It follows that there was a slipping back in ascend* 
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ing of 135 j^ feet. It must have slipped back to that extent. It liad 
thirteen wagons behind it. Now observe what in the second experi- 
ment it did with only eight wagons behind it. This would produce 
a less retardation ; and this young gentleman has shown that when 
there were only eight wagons behind it, the same distance was accom- 
plished in 520 strokes of the piston, and consequently there was then 
only a slipping back of 35^ feet. Now, to what is it that the Com- 
mittee can attribute the additional slipping except to the greater 
weight behind the engine ? This is the state of facts in ascending: 
in descending it is different. When the weight is behind^ then 
the whole weight slides forward together. It is palpable, then, 
that the weight behind neither accelerates nor retards the engine, 
the consequence is that the engine runs, as it were, alone down 
the plane, but it has the whole weight attached to it, and acting 
upon it when it goes up. Does not this again confirm, and is con- 
firmed by what this yoimg gentleman has stated, viz., that in descend- 
ing, in both experiments, the strokes of the piston are equal? 
"Where the same circumstances occur, they are equal; but where 
there is a weight dragging behind, there is a slipping proportionate 
to that weight ; and I put this fact against all their theory. There 
are none so blind as those who will not see, or none so foolish or rash 
as those who wiU not make experiments to show that their hypo- 
thesis is wrong. They say all this is attributable to a slip arising firom 
a turn in the railroad. But is not the turn there equally whether 
there are eight wagons or twelve, even admitting that any turn does 
exist thereabout, respecting which there are contradictory Btate- 
ments ? I say also that the turn will equally apply to the ascent as 
to the descent. But, in point of fact, the engine slips backwards in 
going up and forwards in going down. Does not that show the 
nature of the adhesion of the engine to the railroad, and that Mr. 
Rastrick is not correct in his view of the case ? Jt is palpable upon 
the face of this transaction that a great deal of jockeyship has been 
used to make those experiments. He said that he casu^y met an 
engine with four-feet wheels ; whereas, when that respectable gentle- 
man, Mr. "Wood, was caUed, he said that it had been prepared, and the 
railroad had been prepared, and the experiment had been prepared ; 
and now it appears that not only had they prepared what expeii* 
ments they would make, but also those which they would not make. 
A more uncandid mode of making experiments I think could not be^ 
especially when they do not examine Mr. Cubitt, the only dis- 
interested person. 

'' So much then for these experiments, which I cannot help thinking 
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yeiy fiillacious. But I agree these engines have been in use some 
time, and they have been in use at an average speed of three miles 
and a half to four miles and a half an hour ; that is a fa/ct which no one 
can dispute, which it' would be idle and foolish in me to dispute; 
Neither do I mean to say, that they might not go more. I do not 
mean to say, upon a better investigation of the matter) that these 
machines might not be made to go at the rate of five or six miles 
per hour, which only now go from three and a half to four miles an 
hour ; but I am satisfied the Committee wiU not, as they ought not, 
act upon mere surmise and conjecture. In the case of an experiment^ 
the fire is properly kept up, and to show how material that is, I 
appeal to Mr. Palmer's experiment, who proved that the strokes of 
the piston varied from thirty-six to fifty-seven in ihe course of thirteen 
minutes. What does that show ? It shows this, that it is necessary 
to keep up the fire very carefully, and that the various accidental 
causes to which it is exposed may reduce its speed in thirteen 
minutes to one-half. Therefore, when my learned friends are talking 
of the experiments being a criterion of the average speed at which 
these engines can go, I say it is not a fiiir criterion, and Isa^f there is 
no evidence upon which the Committee ccm safely reUfy thaty upon an 
aneragey more than three and a half or four and a half miles an hour can he 
done. Consider the nature of the engine : it consists, in part, of a 
large iron boiler, and the elastic force of steam is the moving force, 
and that depends upon the quantity of heat;,; the water is inclosed in 
a boiler of iron, a most rapid conductor of heat, and which must move 
in storms of snow, in storms of rain, and during the times of frost. 
At aU those times it will be extremely difSiCult to keep up the elastic 
force of the steam : I do not say it is impossible, but extremely 
difficult. The common engine is different : there tha i|[)Bight of the 
atmosphere is brought into play; but then it would M'^ cumber- 
some for the purposes to which these engines are- appropriated. 
Now, Sir, I say 'there will be great difficulty in keeping up the 
elastic force, and the circumstances brought out m examination 
confirm it ; for it appears that those engines have coverings for the 
purpose of preventing the heat escaping : they are obliged, in the 
short distance they go on the collieries, to carry either wooden or 
woollen coverings ; this shows the rapidity of the escape of the heat^ 
and perhaps that does not whoUy prevent it. Why, one shovel full 
of coals put upon the fire at an improper time, would reduce the 
number of the strokes of the piston from fifty to thirty. These are 
drcumstances which cannot occur at the time of the experiment, but 
they will operate when you have careless men to deal with. It is 
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certain you will not liaye always careful men, as certain as fiiat yoo 
will not have a perfect railway, in spite of what Mr. BtepbeiiMzi bas 
stated. Then, as to the danger. Oh! says the maker of 
engines, they are perfectly safe. Why, did ydu ever know a 
fficturer think his engines dangerous, or a gunpowder maker aay tbafc 
his powder mills were not free from danger F But these mart be 
some little degree of danger, or I should not hare found this ehme 
put into the Bill itself: ' And whereas it is expedient, for the mosre 
complete accommodation of the public, and the greater securily of 
persons passing along the said railway,' (this is what the Company 
themselves say, who call Mr. Eastrick to prore there ia no danger) 
' as well as for the better management of the nndertaJdngy that all 
locomotive, and other moveable engines, employed on the same 
railway or tram-road, should be constructed on the most improred 
principles, and in the most substantial manner ; and that they ahofuld 
be under the superintendence of the said Company of FroprietOTS.* 
So that they are conscious that locomotive engines do require aomtf 
security ; and so great, in their' judgment, is this danger, that they 
take a monopoly of all the engines, to such an extent as to take than 
all into their ovm hands ! How would they take such a monopofy, 
unless the engines were attended with danger ? It is not, therefaiei 
my opinion alone, but thus out of their own mouths I judge them. 
But we have been told they are safe. What is the meaning of 
safety P It depends upon circumstances. A loaded gun is a safe 
thing in the hands of a gamekeeper, but who would say it was a safe 
thing to leave in a house vdth children ? Everything may be safe in 
the hands of careful men. But in the hands of careless, and obstip 
nate, and self-willed people, (as there necessarily must be) then it 
vnll not be safe. But the question is, will the accident, if it happens^ 
produce great mischief, for that is really the criterion to judge of 
safety ? But, say my learned friends, we have got a lock-up safety* 
valve, the only thing that was wanted to give perfect security. Now, 
what was the danger from the ordinary safety-valve ? Why, this ; 
when a man was anxious to get on more rapidly than he ought to doi 
he loaded the safety-valve, and wilfully exposed himself to danger: 
this then arises from his ovm wilful act. Then I ask, if the lock-ap 
valve is not in his power. * No,' says my learned friend, * the 
rivets are in the inside.' Who cleans the machine? Why, thia 
wilful man, by a hole at the end ; so that there is a hole by which he 
can get in ; and when he is in, what is to prevent him from 'undoing 
the rivets, and thereby enable him to load the valve P It ia e 
cumbrous thing, for which a man may get a patent ; but when he baa 
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got the patent it will be of no great use. In a stationary engine, it 
may be different ; there the master of the place is about the engine, 
and he may adopt means of proving that the machine is safe at 
any precise period of time ; but what is true of a machine, which is 
nnder the perpetual inspection of a master, is not applicable to an 
engine under different circumstances. This is a specimen of the real 
care which engine-makers have for their clients, or rather, I should 
say, for themselves. Now, I do not say that the circumstance of a 
man being so wilful as to weigh down the safety-valve, in the way I 
have mentioned, is of much importance ; I should say, let him commit 
suimde : he may, if he pleases, in this way, as well as go and throw 
himself into a river. But, I say, this pompous parade of a perfect 
safety-valve shows the laborious trifling which has been resorted to, 
by my learned fiiends, to prop up their case. I say, then, there is 
nothing proved before you, that any j)ractical advantage can be 
attained by the railroad, in point of speed, over the canal. It is 
clear, up to four and a quarter miles, the advantage is equal, and 
there is no distinct evidence to show that these engines will go more." 
Mr. George Stephenson was next examined. After telling who 
he was, and how he had been employed, he said, that since he 
eommenced business he had constructed fifty-five steam-engines, of 
which sixteen were locomotives. He knew of a locomotive engine 
in work at Leeds, which was worked with a cogged wheel fitting 
into ratches in the rail ; but he had thought these unnecessary, and, 
accordingly, all his engines were constructed without them. He 
thought locomotive engines a better means of conveyance than 
canals, because they were cheaper and safer. A locomotive engine 
may be as safe as a condensing engine, by making the boiler pro- 
portionably strong to the pressure it has to bear. It may also be 
kept in order as easily as a common engine, and the safety-valve 
may be kept from derangement by the engine-man. His experience 
taught him that such engines could be wrought with safety, and 
that the boiler might be made stout enough to resist the atmo- 
spheric pressure, and that of the steam. The engines could be made 
to go with perfect safety, at a speed of from five to six miles an 
hour. " On such a road as the Liverpool and Manchester, I have 
recommended eight miles an hour with twenty tons, and four miles 
an hour with forty tons ; and I am quite confident that much more 
might be done. Those engines, when in motion, are very easily 
managed, much easier than a horse. They could be stopped in a 
quarter of a minute, and even less than that, considerably less. 
Quite as soon as you could stop a stage coach.'* 
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Mr. Stephenson was then examined on a point that seems to have 
been considered of great importance, namely, the effect of looomo- 
tiyes on horses. The following amusing dialogue took place : — 

Q. Are they formidable to horses ? — ^A. No more than a mail- 
coach. Not so much. 

Q. I suppose there are some horses which will shy at a mail-coadi? 
— ^A. I have seen the mare which this gentleman rode shy more at a 
mail-coach. 

Q. Had it been your own horse ? — ^A. It had- 

Q. I really thought it had been a canal-horse. — ^A. It was a canal 
gentleman that was upon it. 

Q. There are some horses that will shy at anything ; for that is 
what it comes to P — ^A. Yes. I can only say that there was a good 
deal of the mule in it. 

Q. Was it one of those horses that will put its head into a hedge 
or a ditch if it meets any thing ? — ^A. Yes. Something of that soii 

Q. It would shy at anything P — ^A. Yes, it would at a wheel- 
barrow. 

Q. Joking apart, do you conceive that a well-broken horse would 
face one of the engines P — ^A. It would. I have seen a well-bred 
horse come close up to one. 

In answer to other questions, he said, horses at plough in the 
fields took no notice of the engines ; he had never heard the farmers 
complain, and the horses that he spoke of were neither blind nor 
deaf, but in full possession of their senses. He considered it would 
be quite practicable to make an engine to take thirty tons at the 
rate of eight miles an hour ; and he had no doubt they might go at 
the rate of twelve miles. 

And then, the formidable Mr. Alderson rose and cross-examined 
the engineer. The cross-examination was long and tedious; con- 
fined, at first, chiefly to the question of slipping, referred to in 
Mr. Alderson's summing up. The chief part of the examination, 
with regard to speed, was as follows : — 

Q. What would be the mom^itum of a body of forty tons moving 
at the rate of twelve miles an hour P A. It would be very great. 

Q. Have you seen a railroad that would stand that ? A. Ye«. 

Q. Where P A. Any railroad that would bear going four miles 
an hour ; I mean to say, that if it would bear the weight at &fwt 
miles an hour, it would bear it at twelve. 
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Q. Taking it at four miles an hour, do you mean to say, that it 
would not require a stronger railway to carry the same weight twelve 
miles an hour ? A. I will give an answer to that ; I dare say every 
person has been over ice when skating, or seen persons go over, 
and they know that it would bear them at a greater velocity than 
it would if they went slower ; when it goes quick, the weight in a 
measure ceases. 

Q. Is not that upon the hypothesis that the railroad is perfect ? 
A. It is, and I mean to make it perfect. 

Q. I ask you whether if one rail were to be out of its place a 
quarter or a half an inch, whether that would not produce a com- 
plete negative to your proposition, — suppose one of the rails were 
to slip aside ? A. They cannot slip aside, if they are properly 
constructed. 

The Conmiittee then took up the examination, and in answer to 
their questions, he said, that if, going at the rate of nine miles an 
hour with a heavy load behind, the engine were upset, the load 
would not be overturned. The machine may be suddenly stopped 
by a break upon the wheels, which would disengage the weight 
behind instantly; so, that going at the rate of nine nules an hour, 
everything would be safe on a sudden stop. But he has never done 
so. The wagons and engine could be made to stop at the same 
instant. It is done by means of a lever connected with all the 
wagons, and which reaches to the engine. Locomotive engines in 
England, on railroads, draw goods over them at the rate of six or 
seven miles an hour ; but he could not state an average. But the 
convenient rate is four or five miles an hour. Locomotive engines 
not as likely to explode as fixed high-pressure engines, because the 
boilers are more exposed in buildings, and more liable to corrode. 
In the other case the tube only is exposed. But fixed engines may 
be constructed in the same way. He did not know that fixed high- 
pressure engines had done more mischief than condensing engines. 
He had known Bolton and "Watt's low-pressure engines explode, as 
jfrequently as high-pressure engines, which are not more liable to 
explode than the others, if made proportionably strong. He had 
often observed the railways stopped by snow. Two or three winters 
previous the road had been stopped by snow three or four days ; but 
it so seldom occurred that he could not refer to the time it happened. 
The average speed is four or five miles an hour, if business required 
it they might go more ; six or seven. No engines attended by him 
had exploded for these last seven years, except in the tubes. Had 
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seen an instanee where the engine came in contact witii the iron, but 
it went on without any stop. 

The next witness examined was Mr. Nicholas Wood, the 
manager of the Elillingworth Colliery, on the railroad of whieh 
the experiments detailed by Mr. Bastidck were made. The total 
length of the railroad was five miles and three quarters, and it 
had been laid down for about twenty years. It was designed ori- 
ginally to be wrought by horses ; but in 1814 locomotive engines 
were first used. The number of engines that had been employed oft 
the road were four. They were all made by Mr. Stephenson, and 
were each of the power of eight horses. The number of wagons at* 
tached to each engine varied from nine to twelve, — each wagon taking 
53 cwt. of coab. A good practical load for one of these engines if 
ten loaded wagons, which, with the weight of the engine and tendfiTi 
make altogether a weight of forty-nine tons. An engine with four- 
feet wheels could travel with this load at the rate of six miles an 
hour, "or a little more occasionally;" and with three-feet wheeli, 
between four and five miles an hour. A rate of three miles an hoar 
will, however, be sufficient for the purposes of the coal work, ibe 
only use made of the railroad being to convey coals from the mine 
to the sea-shore. The greatest inclination in the road was 1 in 880* 
The only accident that happened to the engines was the giving way 
of the fire tube, by which one man was scalded. He then detailed, 
in the same manner as Mr. Eastrick, the results of the experiments 
made at the coal- work; and the following were the questions and 
answers with regard to the speed at which he considered locomotive 
engines might go : — 

Q. Have you any doubt that a locomotive engine could be made 
to take the weight of forty tons, at the rate of six miles an hour, 
with perfect safety ? — ^A. An engine may go six miles an hour with 
forty tons, — ^that is, including the weight of the carriages. 

Q. Have you any doubt that the power of the engine might be so 
increased as to take that weight at any speed between six and twelve 
miles an hour ? — ^A. I think the power of the engine may be increased 
to take that weight. 

Q. To what extent do you conceive the power of the engine 
could be ii^creased to take that weight of goods ?— A. I can scarcely 
state that to you : the power of the engine may be increased jery 
greatly. 

Q. As much as double ? — ^A. I think it might. 

Q. If you had such an engine, in your opinion could it be jD$Ab 
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to go with perfect safety twelve miles an hour, with relation to the 
bursting of the boiler ? — ^A. Yes, I think it might. 

Q. At the rate you go at Elillingworth, are the engines easily 
managed, — easily stopped ? — ^A. Very easily. 

Q. Is their pace easily slackened ? — ^A. Yes. 

Q. Easily started again ? — A. Yes. 

Q. In short, they are easily manageable ? — ^A. They are. 

Q. Do you think they could be made perfectly manageable to go 
at the rate of eight mQes an hour ? — A. Yes, I conceiye they might, 
at eight miles an hour. » 

T^e cross-examination of Mr. "Wood was very short, and no new 
fact of importance was elicited. This concluded the evidence witii 
respect to the inefficiency of the existing means of traffic betwe^i 
the two towns, and with respect to the capability of the locomotive 
engine to carry goods faster than they could be conveyed on the 
canals. On the fifteenth day, the Committee proceeded to con- 
sider the details of the proposed line between Liverpool and 
Manchester. 

Mr. G-eorge Stephenson was the first witness called. He stated 

that he had been employed to survey the proposed railroad between 

^Liverpool and Manchester, and had made the estimates of the cost, 

which he handed to the Committee. These estimates were as 

follows : — 

Excavations, &c iG87,699 

Bridges and masonry 11,920 

Stone blocks 15,557 

Chains or pedestals to receive the rails in the stone blocks .... 16,028 

Rails for thirty-four miles 64,710 

Laying the rails 14,960 

Fences 5,120 

Four hundred gates 600 

Wagons for use in making the line 4000 

Twenty locomotive engines, at £600 each 12,000 

Boilers, cranes, and machinery 85,000 

Warehouses, offices, &c 25,000 

Obtaining the Act of Parliament ." 10,000 

Contingencies 26,596 



exclusive of the value of the land, of which 303 statute acres would 
be required. 

Mr. Stephenson was then subjected to a severe cross-examination 
by Mr. Alderson. The chief object of the learned counsel seemed 
to be to show that many circumstances had not been taken into 
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account hj Mr. Stephenson ; that all his calculations were extremelj 
vague and uncertain, and in some cases founded on erroneouB data ; 
and he laboured hard to fix the engineer down to absolute precision 
in his various statements. On the other hand Mr. StephcnBon 
seemed determined not to allow himself to be tied up to precise 
details; he seemed to feel aU the time that the undertaking was 
new, great, and unexampled, and that it was impossible to avoid 
errors at the outset ; he seemed to be perfectly confident that all 
the difficulties could be overcome, though when hard pressed, hd 
could not give conclusive scientific reasons for his confidence ; the 
precision of the lawyer, therefore, contrasts very broadly with the 
vagueness of the engineer, and the impression on the minds of the 
Committee could not be other than unfavoiurable to the scheme. A 
few specimens of the tilting between the counsel and the witness 
may be given : — 



Q. I think that your plan, as laid before the Committee of the 
House of Commons, was to cross the Irwell (begin at the Msn- 
chester end, if you please) by a bridge, is it not ? A. It is. 

Q. "What is the width of the Irwell there P A. I cannot say 
exactly at present. 

Committee. 

Q. Have you any memorandum ? A. I have not of the bridge. 

Me. ALDEBSoisr. 

Q. Is it not about 100 feet or upwards ? A. I cannot speak to 
that. 

Q. How many arches is your bridge to have? A. It is not 
determined upon. 

Q. How could you make an estimate for it, then ? A. I hare 
given a suflicient sum for it. 

Q. What sum have you given ? A. £5000. 

Q. If it is made of one arch, will it not be from 100 to 120 feet 
span P A. It is not necessary, so long as we leave a sufficient space 
for boats to pass. 

Q. What is the height of the bridge over the river Irwell — the 
intended one P A. !Prom twenty to fifteen feet. 

Q. Which is it to be P A. I would rather say fifteen. 

Q. Then is your plan calculated for a bridge, taking the raffiate 
of the arch, and the ordinary surface of the road at t)rdinary tides, 
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what is the height of the one ahove the other P A. Fifteen feet 
above the level of the water at the time the plan was taken. 

Q. "WHl you not say it is ten feet according to the plan ? A. 
Perhaps it might be so. 

Q. Where is the plan ? A. I do not know : it might not 
measure the height that I took myself. 

Q. I will take it for granted to be ten feet ? A. I am sure it is 
more than ten feet. 

Q. Can you tell me what the height of the bridge immediately 
above that bridge is above the level of the water ; is it not twenty- 
five feet ? A. I think it is somewhere near to it. 

Q. Eccles bridge I am speaking of? A. Tes, that is the bridge. 

Q. About three-quarters of a mile higher ? A. No, not so much ; 
about a quarter of a mile. 

Q. Does not the river Medlock fall in between that bridge and 
the bridge you project ? A It does. 

Q. And you do not mean to deny that Eccles bridge is twenty 
feet above the ordinary level of the water P A. I cannot speak 
to that. 

Q. Though that bridge does not carry off the water of the Med- 
lock as well as the Irwell ? A. It does. 

Q. Has it anything to do with the water of the Medlock P A. I 
dare say not. 

Q. Though the Eccles bridge has only the water of the Irwell, 
and the projected bridge will have the joint waters of the Medlock 
and the Irwell, and though the other bridge is twenty-five feet in 
height, your projected bridge is only ten feet, do you not know that 
Eccles bridge is itself insufficient sometimes for carrying off the 
water ? A. I do not know that. 

Q. Have you made no inquiries P A. I have not. 

Q. Do you not think it necessary in making a bridge to make 
inquiries as to the quantity of water to be carried awayp A. I 
think, if made similar to the other bridge, it is quite sufficient ; and 
I calculated that the water never would reaxjh up to the top of the 
arches. 

Q. Have you made any inquiries as to the insufficiency of the 
Eccles bridge, that it is insufficient to carry off the waters of the 
fioods ? A. I think I did not. 

Q. Would your bridge produce an actual stoppage, if that were 
the case P A. I should think it would to a certain extent ; but the 
height of the bridge has nothing to do with the passage of the 
water. 
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Q. Then you say that the height of the bridge lias nothing to do 
with the passage of the water P A. Kot unless it reaches up to the 
top of the arch. 

Q. That is the very question ? A. I should think no man woiil4 
make inquiry respecting a bridge made so lately. 

Q. Then your practice is to make bridges without such inquiries P 
A. If there had been any complaints, I should have known of it — 
when I was looking at the line I must have heard of it. 

Q. On the last Christmas-day was not Eccles bridge full P A. I 
do not know. 

Q. I ask you again whether you have made inquiries, or whetiier 
you have neglected to make inquiries, as thinking it immateriAi? 
A. I did not think it was a matter of importance to do so. 

Q. And you do not know whether your bridge will cause s 
stoppage in the river or not P A. I should take care to make it bo 
that it would not. 



Q. What is the width of the bridge over the river Irwell— iiot 
the span of it, but the width of it P A. I have not made out the 
width, but perhaps fourteen feet. 

Q. So you make a bridge, perhaps fourteen feet wide, perhaps 
twenty feet high, perhaps with three arches, and perhaps with ona^ 
and then you boldly say that £5000 is a proper estimate for it P A 
I think so. 

Q. If it is to be composed of one arch wiU £5000 do it P A. I 
think it will. 

Q. An arch of a hundred feet span and upwards is as large as 
one of the arches of "Waterloo Bridge. A. I can refer to a bridge 
as large as that, or larger, at Berwick-upon-Tweed, which did not 
cost more in proportion. 

Q. Where do you mean to begin your railroad P A. Where it U 
shown upon the plan. 

Q. Where is that ? All your plans do not agree ; to which there- 
fore do you allude; from what point do you mean to .start P 
A. Adjoining Water-street. 

Q. Is that in G-reat John-street P A. You have it upon the ptans ; 
I cannot speak to it from memory. 

Q. I want to know where the Old Quay Warehouses are— how 
near to the place where your railway commences P A. I did not 
measure them ; I do not recollect. 

Q. Then you did not consider it necessary to measure tho di^ 
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tance ? A. So loilg as there was sufficient way for the railway, I 
did not think it necessary. 

Q. Did you not know that by this Bill it is intended to take some 
land for warehouses ? A. I believe it is. 

Q. Does not the limited distance from the termination of your 
railroad include the warehouses, or part of them, of the Old Quay 
Company ; answer the question distinctly ? A. I can only answel? 
that they are not intended to be token ; they may be within that 
distance. 

Q. But the power will exist, therefore the intention is of no use ; 
will not the power exist ? What quantity of the warehouses of the 
Old Quay are within that distance ? A. I cannot speak to it. 

Q. What is the distance at the nearest point of the Old Quay 
Warehouses to the point where the Railroad is to commence ? A. 
I cannot tell ; it is a matter of no importance. 

Q. Answer my question, if you please ; you can easily measure it 
by the compasses. A. I can only refer to it in this way — ^it is not 
intended to be taken. 

Q. I wish to know as a matter of curiosity. A. It may be within 
that distance. 

The learned counsel seemed to entertain the idea that, in a snow- 
storm, a tunnel would be drifted up, and he therefore questioned 
Mr. Stephenson as foUows on the subject : — 

Q. What sort of effect would snow have upon it there ? A. Part 
of it woidd get in, but it would depend upon the wind in a great 
measure. 

Q. But would it not fall into this great tube ? A. K the wind 
blew longitudinally, it would get the same quantity of snow in 
that part as would fall on the adjoining groimd ; but if it blew at 
right angles, and a gale of wind, it might then drift in more than 
the adjoining ground. 

Q. Did you ever go up Dunstable-hill ? A. Yes ; I did. 

Q. In the year 1814, the time of the great snow ? A. Yes. 

Q. Supposing that to be the case ? A. I could not calculate more 
than once in twenty years that such an effect would be produced. 

Q. Do you not know that the effect of the snow lying upon th e 
ground, and the wind blowing transversely, would fill it ? A. No ; 
it must be a very long storm to fill it. 

Q. Would it not have a tendency to fill it ? A. That depends 
upon the state of the wind. 
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Q. Suppose the wind to be transverse, and the snow lying upon 
the ground, what will there be to take the snow out when it has got 
once in ; it will then be out of the wind ? A, It will fell there. 

Q. And there it will accumulate ? A. Yes. 

Q. By what means is it to be taken out when it has fallen inP 
A. You could not throw it out at the top very well; but I will throw 
it out at the two ends. 

. Q. Then is it not important in that view of it, to ascertain what 
the length of the tunnel is, along which you are carrying it, or in 
those deep cuttings ? A. I think not ; I can only state there are 
excavations of the same height in the North of England, and they 
have not been blocl^ed up more tha» once in twenty years, and which 
lie in a much higher country than Liverpool, and when the snow lies 
a much longer time than there. 

It was not till near the close of the seventeenth day, — ^that is, after 
he had been more than three days under examination, — ^that the 
questioning of Mr. Stephenson was concluded. Some idea of the 
results of his cross-examination will be found from the extracts, which 
we shall presently give, from Mr. Alderson's speech to the Com- 
mittee. At the close of the seventeenth day, various witnesses were 
examined as to the value of the land which would be required ; and 
the result of their evidence was, that the amount necessary for that 
purpose was £68,840. 

On the eighteenth day, Mr. Cubitt, the civil engineer, was exa- 
mined, with the view of correcting some of the levels as given by 
Mr. Stephenson ; and Mr. N. "Wood stated, that the total expense 
of the four engines on the railroad with which he was connected, waa 
£756 for two hundred and twenty days ; and that during that time 
the work done was equal to the conveyance of 356,180 tons of goods 
for one mile, which was at the rate of a little less than a hali^penny 
per ton per mile. 

The nineteenth day was occupied with the summing up, by Mr. 
Sergeant Spankie, of the case on behalf of the promoters of the Bifl. 
His speech was to a great extent a repetition of that made by Mr. 
Adam at the outset. 

On the twentieth day Mr. Harrison opened the case on behalf of 
some of the landowners on the proposed line. His speech waa an 
elaborate and minute analysis of the evidence, in which he laboured 
to show that the delays in the transit of goods from Liverpool to 
Manchester were exceptional : that the Eailway Company wanted a 
monopoly more stringent than that possessed by the canals ; fhtt 



APPENDIX. 355 

the experiments with locomotive engines had not been fairly made ; 
and that the scheme of the railroad was crude, imperfect, and unsatis- 
factory. Of Mr. Stephenson he said ; — " I declare solemnly, after I 
read his evidence through, I could not understand it. He speaks of 
embankment in one place, and of a level in another, and a cutting in 
a third. I will prove that it is impossible to lay the railroad across 
here, unless he raises it nineteen feet above the level which he has 
contemplated, — unless he carries it up to the top of those intersect- 
ing roads ; and if he does not, that in every flood that comes into the 
Irwell, this railroad for one mile will be very often six feet under 
water. He must raise it to the height I have stated. Therefore, up 
to this moment in what situation do I stand ? I am not enabled to 
say what this engineer means to do, and I cannot point out the 
injury that may be done, except that our engineers say there must 
be a great embankment, which must cover a large quantity of land, 
and which will interrupt the communications between the different 
parts of the property, and cut off the road from Liverpool to Man- 
chester. I am met here by the intervention of the section, which 
gives no information to any person — it cannot inform any body, and 
I am only to be let into such parts of the case as the engineer will 
explain, which are very few. Unless, therefore, all the principles 
which British legislators act upon are lost sight of, this Committee, 
I am convinced, will see that they cannot act upon the evidence of 
this man ; for he has not, up to this moment, made up his mind how 
he shall carry into execution a great part of this project." 

With regard to the powers of the locomotive engine, he expressed 
himself in the following terms : — 

" When we set out with the original prospectus — I am sorry I 
have not got the paper with me — we were to gallop, I know not at 
what rate ; I believe it was at the rate of twelve miles an hour. My 
learned friend Mr. Adam contemplated, possibly in alluding to 
Ireland, that some of the Irish Members would arrive in the wagons 
to a division. My learned friend says, that they would go at the 
rate of twelve miles an hour, with the aid of the devil in the form of 
a locomotive, sitting as postilion upon the fore-horse, and an 
Honourable Member, whom I do not now see here, sitting behind 
him to stir up the fire, and to keep it up at a full speed. But the 
speed at which those locomotive engines are to go has slackened ; 
Mr. Adam does not go faster now than five miles per hour. The 
learned Sergeant says, he should like to have seven, but he would be 
content to go six. I will show he cannot go six ; and probably, for 
any practical purposes, I may be able to show, that I can keep up 

▲ ▲2 
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with him by the canal. Now the real evidence to wHicK sSLone'fm 
can pay attention shows, that practically, and for useful purposM, 
upon the average, and to keep up the rate of speed c6ntimlally, iShey 
may go at something more than four miles an hour. In one of ttie 
collieries, there is a small engine with wheels four feet in diibnefcer, 
which, with moderate weights, has gone six ; but I will liot admit, 
because, in an experiment or two, they may have been driven at thb 
rate of seven or eight miles an hour — because a small engine hab 
been driven at the rate of six, that that is the average rate at wLieh 
they can carry goods upon a railroad for the purposes of commeriiei 
for that is the point to which the Committee ought to direct their 
attention, and to which the evidence is to be applied. It is quite 
idle to suppose, that an experiment made to ascertain the speed, 
when the power is worked up to the greatest extent, canaffoi^a 
fair criterion of that which an engine will do in all states of the 
weather. In the first place, locomotive engines are liable to be 
operated upon by the weather. Tou are told that they are dffeetisd 
by rain, and an attempt has been made to cover them ; but the wind 
will afiect them, and any gale of wind which would affect the traffie 
on the Mersey, would render it impossible to set off a locomotife 
engine, either by poking of the fire, or keeping up the pressure of 
the steam till the boiler is ready to burst. I say so, for a scientific 
person happened to see a locomotive engine coming down an inclined 
plane, with a tolerable weight behind it, and he found that the 
strokes were reduced from fifty to twelve, as soon as the wind acted 
upon it ; so that every gale that would produce aii interruption to 
the intercourse by the canals, would prevent the progress of a loco- 
motive engine, so that they have no advantage in that respect." 

On the twenty-first and twenty-second days, witnesses were ex- 
amined as to the effect the making the railroad would produce on the 
property of the landowners. One of these witnesses had never seen 
a locomotive engine. Engineers were then called to prove that 
Mr. Stephenson was all wrong. One of these, Mr. Giles, said, speak" 
ing of Chat Moss : — 

" In my judgment, a railroad of this description certainly caimot' 
be safely made over Chat Moss without going to the bottoni of thb 
Moss. It will be necessary, therefore, in making a railroad Which ii 
to stand, to take out, along the whole line of road, the whole of the 
moss to the bottom, and to cut down to thirty-three or thirty-fbtir 
feet, and afterwards to fill it up to such a height as the railit>ad is td 
be carried over the soil, with other soil mixed with a portion rf 
the moss ; and, therefore, if Mr. Stephenson be right in placing flUi- 
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level of the railroad fifteen feet below the moss, they would not only 
have to cut out thirty-four, but to build up the other fifteen feet ; 
and, unless that were done, I do not think that & railroad would 
stand. My estimate for the whole cutting and embanking over 
Chat Moss is £270,000 nearly, at those quantities and those prices 
which are decidedly correct. Ijfo engineer in his senses would go 
through Chat Moss, if he wanted to make a railroad from Liverpool 
to Manchester." 

This witness estimated the cost of the line proposed by Mr. 
Stephenson at a million and a half. He was the projector of a new 
canal between Liverpool and Manchester, of which he said : — 

" The description of boat which the canal would accommodate, 
would be a smaU, active, running boat, — a pretty little running fly- 
boat, that would run about four or five miles an hour ; and it wiU 
perform the trip in a much less time, as I can make my canal thirty- 
five or thirty-six miles from Liverpool to Manchester without ob- 
struction of tide- way. The small boats would be able to travel their 
distance in nine or twelve hours decidedly; I should not have 
projected it unless I thought it was a very eligible project. Erom 
the extent of the trade of Liverpool, I think most conscientiously 
that it would answer. I suppose we should want a million of money ; 
but I wiU not finally estimate it until I have carefully tried the 
foundation of the river Mersey : but supposing the foundation could 
be overcome by cofier-dams, I think a million of money would com- 
plete the whole." 

Another of these witnesses, Mr. Palmer, went into an elabora^ 
statement, founded on many experiments, to show the comparative 
advantages of railroads and canals. The result arrived at was, that 
at a speed of four miles and a quarter, or under, the canal had the 
advantage as regarded economy, but, above that, the advantage was 
on the side of the railroad. Mr. Leather, who made the Croydon 
railroad, gave evidence also against the Bill. 

On the twenty-sixth day, Mr. Alderson made a long and an able 
speech in summing up. Of Mr. Stephenson, he said : — 

" I say he never had a plan ; I believe he never had one ; I 
do not believe he is capable of making one. His is a mind per- 
petually fluctuating between opposite difficulties. He neither knows 
whether he is to make bridges over roads or rivers, or of one size or 
another ; or to make embankments, or cuttings, or inclined planes ; 
or in what way the thing is to be carried into effect. 

" lu the first place, he answered me very shortly the first day. 
* I shall cut my moss at forty-five degrees ; it will stand at that 
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very well.* Be it so — I am content with the answer. * Of coxine 
(I said) you will drain yonr road on each side?' *I shall make 
ditches.' *How wide are they to be?' * Six feet.' *How deep?' 

* Oh ! they are to be five feet deep, or four feet deep.' Now, I am 
sure the Commitee are well aware, that a ditch, if ever it is to come 
to a point at the bottom, and is to be five feet deep, cut an angle 
of forty-five degrees on each side, must be ten feet wide at the top. 
What do you think of the ignorance of this gentleman, who ohoofleB 
to have an impossible ditch, which he chooses to cut by the side of 
an impossible railway ? Did you ever hear such ignorance as fliis? 
"Whatever credit you might have been disposed to give to 1&. 
Stephenson before, it is plainly shown now how utterly and totally 
devoid he is of common science ; for every one who knows that two and 
two make four would have known that that was an impossible ditch. 
But he does not stop there. When we come to inquire how Knows- 
ley Moss is to be got over, first, he stated he was to have a channel 
for the brooks. I suggested to him that there were two brooks 
which run across the deep cutting of eighty feet, and I wanted to 
know how he was to get them from one side to the other. He niBHft 
had thought of them. He said, in the first instance, he would make 
a channel by the side of the railway. How was that channel to be 
made ? * I do not know.' How long will it be ? would it not be a 
mile ? (which of course would increase the expense.) * No,' sajs he, 
*I think not a mUe.' But suspecting he might be wrong there, 

* Then (says he) I will make a tunnel.' I cannot bind him, you see, 
to any one point. This is the gentleman who is called to prove the 
estimate and the plan. He cannot prove it. He makes schemes 
without seeing the difficulties ; and when the difficulties are pointed 
out, then he starts other schemes, which are exposed to other ob- 
jections. Having said he was to make a tunnel, he is asked how 
long that tunnel is to be ; and he cannot tell whether it is 1000 
yards or 100. If he had not known whether" it should be 100 
or 150 yards, I should not have said anything about it ; but how 
great is his variance, and this through a moss where there is to be 
a cutting of eighty feet deep. He admjts it is material, in order 
to make a tunnel, to know the strata. Now, let us see what happens 
next. He says he has made no borings to ascertain the strata; 
and, therefore, by his own rule, he cannot make an estimate. 
His own evidence is that he cannot make one. Then the Committee 
are to say, I suppose, * Oh ! it is not material there should be an 
estimate ; we will make one for ourselves ; and though this gentle- 
man, on whom we are to rely, cannot make any estimate, we do 
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not care. We will pass the Bill, — estimate or no estimate, plan 
or no plan, right or wrong, the Bill shall pass.' My learned friends 
will not avow this, but the facts of the case avow it. Having got rid 
of that, Mr. Stephenson next says, * I will not make it a thousand 
yards long; I will make it part tunnel, and part open.' That is 
the third scheme. Then he says, * I will not cut or make any 
tunnel, but we will make inclined planes.' So that we have not 
fewer than four or five different schemes to cross one moss. Here 
are five schemes, from which he is successively driven. What, 
then, are you going to vote for ? Mr. Stephenson has produced 
five schemes, all resulting in one estimate ; for whether they are 
cuts, or channels, or tunnels, or planes, there is the same sum of 
£26,000 on which he retreats. If he has to cut several million 
more yards, he has still £26,000 to retreat upon. Why, that will 
be all expended long before he gets to Chat Moss ; but, even sup- 
posing he struggles through with this £26,000 about his neck, 
what is to become of Knowsley Moss, whether it is to have cutting 
or tunnel, or a part cutting and part tunnel, or inclined planes, no 
person knows to this very day, including Mr. Stephenson himself. 
Again, the first day he chose to have planes at Irwell Bridge. * j 
will not,' says he, * have embankments, however high the bridge may 
be.' ' How, then, will you get over it ? ' * I will make two 
inclined planes, and the wagons shall be wound up by a sort of 
crank.' I asked him this question, * Will you stick to that plan?' 
In a rash hour he said, * I will.' He was contented to stick ta that 
plan. Twenty-four hours had not elapsed before he went back from 
it ; for when I was going to ask him the question the next day with 
another object, an honourable member interposed, and -said, * Tou 
asked him that question before ; ' and almost before the words were 
out of his mouth, it popped out, that he had discovered that 
embankments might be made, for that he had a superabundance of 
cutting, and that it would be nothing to have an additional bank. 
A superabundance of cuttings ? I think, upon aU the evidence, it is 
the other way. Then what becomes , of Mr. Stephenson's new 
scheme ? The result will be, no doubt, they must have resort to side 
cuttings, which I believe they have no power to make ; for when you 
give a power to diverge 100 yards on each side of the liae, it does 
not give a power to spoU the whole of the land to that extent, but 
only to carry the railroad within those limits. If so, they will have 
to make bargains with each proprietor, and be assured they will not 
do it at the price that Mr. Mcintosh has put upon the land. If I 
were to go through Mr. Stephenson^s estimate, and the whole of his 



860 APPENDIX. 

evidence from beguming to end, this would be the reralfc. There k 
a shuffling manner of going into the whole of his ertunatoB. Then 
is no direct evidence given — ^nothing to which be will bind hiaaeelfi^ 
nothing to which he wiU stick — excepting that from whidi he nmi 
in twenty-four hours ; and yet it is upon this evidence that 70a an 
called upon to pass this BiU." 

The learned counsel then entered into a veryelabco^te ivgamoat^ 
to show that a solid railway only was practicable through Chirfi McMi^ 
and that many of Mr. Stephenson's calculatians were entirely 'vmng. 
He concluded by saying — " I think you must come to the oonchuiOR 
that the advantages of the railroad are extremely doubtful and pro- 
blematical ; and if we are so circumstanced, I say that you ndl^ and 
ought to, entitle me to your consideration. If you have an iiQiny 
certain, and a right certain — and a right dear to every individual I 
have the honour to address, and not rashly to be put an end to ; and 
if, on the other hand, you have the mere convenience of carrying 
cotton at the rate of twelve miles an hour, which now goes, as they 
say, at the rate of three — then, I do protest against, the despotiflm rf 
the Exchange at Liverpool striding across the land of this countiy. 
I do protest against a measure like this, supported as it is by bhA 
evidence, and founded upon such calculations." 

Mr. Parke then opened the case, against the Bill, of Charles OrreU, 
Esq. and Sir WiUiam Gkrrard. The summary of his address, whiidi 
he gives, shows clearly the nature of the early opposition of Iflndt 
owners to raUroads. 

" Mr. GrreU, a gentleman of very respectable family, and of «09i- 
^iderable property, complains of the intended railway as injurione 
both to his estate and residence. Sir William Q-errard, the heir of a 
very ancient family in Lancashire, complains of the railway, not as 
affecting his residence, but as affecting his estate, upon which these 
are valuable coUieries, When the grievances of which his diente 
complain are enumerated, in addition to those which have .been 
pointed out in the other landowners' cases, the Committee cannot 
pass the Bill. It is a principle invariably adhered to by Parliament, 
that private property is not to be invaded unless there be urgent 
pubUc necessity. Mr. OrreU is lord of the manor of Parr, and he 
and his ancestors have resided in their mansion upwards of a centuij. 
Considerable sums have been spent in improving the property, with 
a view to Mr. Orrell's continued residence there, if the railway is not 
constructed. The proposed railroad will pass within 250 yards .cf 
the mansion, and subject it to the nuisance arising from the constant 
passage of noisy and smoky engines. By a clause in the Bill, it .maj 
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be brought to within 150 yards of the front of the house. In the 
most favourable view of the case, therefore, the nuisance will be 
within 250 yards of Mr. Orrell's house, and it may be brought to 
140 yards, or even to the very mansion itself. Can anything com- 
pensate a gentleman for such an injury to his residence and estate, 
which have long been in the possession of the family ? Mr. Stephen- 
son' s pl^n and section are so inaccurate, that the precise extent of 
the injury to this property cannot be ascertained ; neither the height 
of the embankments, nor the depth of the cuttings, can be known. 
In some parts of Mr. Orrell's estate there will be embankments of 
the height of eighteen feet above the surface of the ground ; and 
across the valley through which the Sankey runs, there will be an 
embankment fifty feet high, which will entirely destroy Mr. Orrell's 
view of the valley beyond the line of the proposed railroad. Th^ 
petitioner's case is calculated to make the deepest impression on the 
Committee, and he doubted not that they would protect the peti- 
tioner's property from unnecessary and uncalled for violation. If the 
Bill passes, it must have the effect of driving Mr. Orrell from his 
ancient family residence. In the case of the Tees and Weardale 
Railway, the Bill was lost, because the line of railway passed at the 
distance of half a mile from a gentleman's residence, whilst in the 
present case it is proposed to bring the railroad within 250 yards of 
the petitioner's residence. There are also other injuries of which 
the petitioners complain. Mr. Orrell is the proprietor of valu^le 
coal mines, which the provisions of the Bill will entirely prevent hissi 
from working. The Eailroad Company are only to pay for th0 
surface of the ground, and the proprietor of the colliery is to receive 
no compensation for the value of the coal which he will be obliged to 
leave under the railroad, in order to avoid the risk of injury to it. 
Mr. Orrell's coals, and Sir William Gerrard's, lie near the surface ; 
and it will be necessary to leave a barrier to the extent of forty yards 
on each side of the railroad, beside that which is immediately under 
the railroad. But that is not all : it is proposed that Mr. Orrell and 
Sir William Grerrard shall not be permitted to construct any addi- 
tional drifts, or cuts, or other works under the railroad ; in conse- 
quence of which the communication between the different parts of 
tlu?ir respective collieries wiQ be entirely interrupted; the conse- 
quence will be great expense and great inconvenience and loss. 
Another objection to the proposed railroad is, that it will cross Mr. 
Orrell's private railway and interrupt the conveyance of his coals to 
the Sankey Canal. Although the loss of coal, and the injury to the 
private railway is compensable, yet the injury to Mr. Orrell's residence 
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is beyond all compensation. It is obvious from the eyidence in sup- 
port of the Bill, that the projectors of the railroad do not propoae to 
pay any compensation beyond the value of the surface of the Immj 
actually occupied by them, and that their estimates include no calcu- 
lation for the value of the solid coal that will be lost, or the injury to 
Mr. Orrell's railway, which in fairness and justice they ought to pay; 
and also to pay Sir William Garrard for depriving him of the com- 
munication between his colliery and the navigation." 

In cross-examination of the witnesses called in support of this case^ 
it was shown that Mr. Orrell could, in his own house, hear the noise 
and see the smoke of the engines employed at his coal works ; that 
the turnpike road was fifty yards &om his house, and that a coach 
changes horses very near it ; and that in the immediate neigh- 
bourhood there were a public-house, a grocer's shop, and some 
brick-kilns. 

On the twenty-ninth day, the case of the Trustees of the Duke of 
Bridgewater was opened by Mr. Mac Donnell, and a great number of 
witnesses were subsequently called to support it. The cases of the 
proprietors of the Irwell and Mersey Navigation, and of the Leeds 
and Liverpool canal, concluded the opposition to the Bill. The lead- 
ing features of the opposition of the three parties who collectively 
represented the canal interest, wiU be best gathered &om the speech 
of Mr. Harrison, who summed up the case in their favour. 

"I now come, sir, to comment upon the locomotive engines. I 
entreat the Committee to recollect how this project has ariseo, snd 
I will ask every honourable Member, whether any human being would 
have thought of setting up a railway between Liverpool and Man- 
chester, if that railway were to be conducted by horse power ? I say 
it never entered into the imagination of any one. But, amidst all 
this mania that has possessed us, (for we have been running mad 
after projects and schemes of all sorts, kinds, and descriptions,) loco- 
motive engines have started up, patronized and supported by some, 
for the purposes of showing their ingenuity in writing essays and 
pamphlets, and by others for the purpose of being employed as 
engineers, or otherwise. To make the thing popular, a certain number 
of ingenious gentlemen are set to write pamphlets ; how many, or of 
what size, I do not know ; and, I believe, at last, we have got do?ni 
to a review. But we have not only books, and pamphlets, and essays 
without number — ^we have beautiful pictorial exhibitions of locomo- 
tive engines at full work, one of which is now lying before me. One 
ingenious gentleman has got a beautiM impression of a locomotiTe 
engine, with carriages, and guards standing behind them, giving a 
description of seven or eight stage coaches, with trumpeters and 
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guards, and all the paraphernalia, galloping on at a rate of several 
miles an honr. Whether such an experiment ever wiU be made, I 
do not know ; but I think, when I come to comment upon that part 
of the case, many persons, who have thought them very beautiful 
things, wiU be sick of the experiment. The project of this railway 
was entirely founded upon the locomotive engines ; it was set on 
foot with a view to the expedition which would be derived from the 
use of them. AU the pamphlets published about it, give us twelve 
miles an hour as the rate at which they were to go: you were to 
gaUop from Liverpool to Manchester at the rate at which the mail- 
coaches have tried to go, but never accomplished. This expedition 
was to produce such consequences, with reference to the trade of the 
two places, as almost to unite them in one, so quick would be the 
change of the bags of cotton and other articles. All this, in the 
natural order of things, produced subscribers ; it gave rise to aU 
sorts of calumnious and untrue assertions, in pamphlets and publica- 
tions without end, against the existing establishments. I have a 
right to state (for no attempt has been made to prove them) that the 
facts alleged are utterly false ; that the personalities, which are of 
the worst description, have no foundation but in the misrepresenta- 
tions of self-iaterested parties. Although the Committee would not 
have admitted any of the personalities to have been proved, the pro- 
moters of the Bill might have proved the facts ; but they have not 
done so: on the contrary, they have been directly negatived by 
every atom of evidence which has been brought forward. I ask, 
therefore, whether this course of proceeding has been a decent and 
proper one, considering the subject to which it is applied ? Are we 
placed iQ the situation we ought to be with respect to the late noble 
Duke, to whom the country owes more, in relation to her trade and 
commerce, than perhaps to any one man that ever lived ? Is not one 
generation to pass away, is not the successor of the noble projector 
to be laid in his grave, before his vast undertaking, which has pro- 
duced such amazing effects in this country, is attacked by pamphlets 
containing the grossest falsehoods ? thus making the prosperity of 
Liverpool and Manchester — which is founded more upon the exertions 
of that noble Duke than upon anything else, and is produced by his 
sacrifices, and the expenditure and risk of an immense fortune, — the 
foundation of the ruin of this great property. I say, a greater and 
more scandalous attack upon private property, from which the public 
are deriving such immense advantages, never was made — an attack 
resting upon the only basis it could — falsehood and misrepresentation, 
and grounded, with regard to proof, upon insidious allegations and 
the plainest fallacies from beginning to end. 
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''And now, sir, having ai^de these observations, which ^arose out of 

something that occurred to mj learned &iend at the moment^ I v^ 

return to the locomotive engine — ^upon its expedition, and tiie ve^oqt^ 

by which the goods could be carried backwards and forwards, CG^r 

trasted vdth all the inconveniences, delays, and losses, arising from 

the river Mersey and a canal navigation ; none of which, howevcor, 

were proved. Now, sir, how do we stand upon this part of the qacie? 

All those promises of expedition of twelve mile^ an hour (for tibfiy do 

not now pretend to go at so great a rate, though all the pamphlet, 

and publications, and paragraphs, and reviews talked of this ezte- 

ordinary expedition) — literally, before the counsel against the Bill 

had addressed the Committee, — come down to six ; and yester^y mod 

tc-day we £nd in the best weather, and under the most favoiiiible 

circumstances, the expedition is diminished to four or five, and whex^ 

ever you come to rain or mizzHng weather, or damp weather, it is 

reduced to two, two and a half, and three miles an hour. Is Ijanca- 

shire a county free from rain ? Have you no mizzling weather, no 

snow there ? I should rather suspect — and I am sure I do not mean 

to calumniate the county of Lancaster — ^I have travelled throiigh it 

with great delight — ^it is a county which has as much rain as any 

other county on that side of England. Unless then they can rarefy 

the atmosphere as quickly as the locomotive engines go along, tbs 

locomotive engiae will have so many inconveniences to contend with, 

that it will come down to the speed of a common horse power. Now, 

I ask, would any person step forward to support this measure, if the 

goods were to be drawn by horses ? But not content with goods, 

they are to take passengers. Now set them off with horses before 

them, set the proprietors of the railway travelling on their own road, 

from Liverpool to Manchester, in wagons, at the rate of four mil^ 

and a half per hour ; it is impossible to state it without presenting 

something ludicrous to the mind. The Committee will recollect that 

we had two or three witnesses to speak to the locomotive engines^: 

we had Mr. Eastrick, a man very scientific, very experimental, ajid 

well-grounded in all the subjects he spoke to ; but he told you that 

he had never seen a locomotive engine in practice, and I showed thi|t 

in that very experiment, he ought to have gone further th^ he did, 

in order to have ascertained the effect which rain, or causes of a like 

nature, might have produced. !For instance, he might b&^e wateied 

the railroad to see what effect moisture would have had. If "Mx, 

Eastrick had tried the experiment as a man of science, I have not 

the least doubt but that he must have arrived at a oonduaioii tiiat 

locomotive engines are utterly useless for the purpose my leanie^ 
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friends wish you to believe they are acbl(pted. But Mr. Bastrick 
knew that if this Bill succeeded he would iaake engines for a line of 
railroad of not less than forty-four miles ; and' by the time the rail- 
roads were set a-going, the poor guUed subscribers would hare found 
that they had lost aU their money, instead, as they hoped, of putting 
a good deal into their pockets, and that, instead of locomotive engines, 
they must have recourse to horses or asses, not meaning to say which. 
Now Mr. Eastrick never attended to more than one experiment of 
any consequence ; and when he found upon that experiment there 
was a considerable difference in the strokes of the piston, was he not^ 
bound to examine from what cause it arose, and to see what effect 
was produced, by a careful examination of all circumstances which 
could produce any effect upon the engine ? If a man meant to arrive 
at a true conclusion, every circumstance affecting the power of the 
engine should have been made the subject of careftd investigation. 
What the effect is, you have heard from himself; after he had tried 
the experiment, and saw the result, he never tried it again : he felt 
he had got into a difficulty ; he satisfies himself therefore with putting 
half a dozen people in the wagon, and then setting the engine off, he 
finds that it goes at a certain rate ; and that it is an experiment which 
is to lead you to a conclusion that an average speed of five or six 
miles an hour is to be obtained by these engines, so as to make them 
available as a means of conveyance. I said before, and I repeat it 
again, that any practical result which wiU enable you to arrive at a 
conclusion is worth aU the reasoning, and all the experiments, oi* 
opinions of any man, however scientific he may be. Scientific calbtlla- 
tions are necessarily mixed up with so many uncertainties, as to ren- 
der it impossible for any man to say that you can with certainty 
arrive at a conclusion ; but you cannot be deceived when you find 
them used for several years, and that those engines never exceed foui* 
miles and a half an hour ; certainly, there was an engine with a small 
weight that went at a greater rate, but that was not the ordinaty 
rate, and that was the one on which they made the experiment. 

" Then, sir, what is the situation in which we stand ? I show that 
locomotive engines cannot move at more than four and a quarter 
miles per hour, at which you are reduced to horse power, and beloW 
that the canal has the advantage ; therefore, the instant they lose 
the power of going above four and a quarter miles an hour, which I 
have taken from them, that instant the advantage is in favour of the 
canal. Instead of their having an advantage in bringing fom^fd 
the railroad, the power stands with us ; we have the advantage in 
power and in every thing else. So that I show the scheme is bdttomed' 
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in deception and fallacj, which they may have practised upon them- 
selves ; hut having got into it, and spent a great deal of money, they 
are endeavouring to practise it upon the Committee, hy keeping this 
evidence hack. They are fighting for a Bill in order not to be sent 
hack into the country without one ; they are fighting for no public 
ohject whatever, for it is gone ; they can give no advantage to the 
public which they do not now possess. It is impossible, after the 
evidence which has been gone through, that my learned friends can 
he in a situation to ask of the Committee to give their sanction to 
this EiU upon the grounds they put it, when the case was originally 
opened." 

On the thirty-seventh day the concluding speech in favour of the 
Bill was made by Mr. Adam, in which no new points of interest 
were evolved. On the thirty-eighth day the proceedings were brought 
to a close. The following is the Parliamentary record : — 

Mercurii, 1° Die Jmdi, 1825. 

GENEEAIi GASCOYNE IK THE CHAIS. 

On the previous day the preamble of the Bill was declared to be 
proved. 

The first clause of the Bill, containing the names, &c., of certain 
parties constituting the Company, was read and agreed to. 

The clause, entituled "Company empowered to make Bailwayfrom 
Liverpool to Manchester," was read. 

Me. BLA.EEIS0K. — With respect, sir, to the clause which has been 
just read, I shaU have occasion to address myself to one part of it, 
which relates to the Waterloo Eoad. My learned Mends must state 
where they mean to stop. I must know what they mean to do before 
I propose any amendment. 

Me. Adam. — ^We mean to begin at one end and go to the other; 
the clause begins at Liverpool, and states all the places we mean to 
take in the line. 

Chaieman. — At the Prince's Docks ? 

Me. Adam. — My learned friend is not instructed by any person 
at the Liverpool end. 

Me. BLA.EEIS0N. — ^I beg your pardon, I appear for the Corporation. 

Me. Adam. — We propose to insert the following words at a cer- 
tain place, " commencing at the east side of the Waterloo Bead," 
after the words " Prince's Docks." 

Some discussion took place as to the wording of the amendment, 
which was at length agreed to. 
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Me. Haeeison. — I cannot help thinking that my learned friends 
thought they should have been beat yesterday, or else they would 
have been ready with their clauses. 

Me. Adam. — Might we not as well have expected, that some little 
more discussion would have taken place ? 

The question was put, That the clause intitided, " Company em- 
powered to make Eailway from Liverpool to Manchester," amended 
do stand part of the Bill. 

The Committee-room was ordered to be cleared. 

After some time the counsel, agents, and parties, were again called 
in, and informed that the question. That the clause intituled, " Com- 
pany empowered, &c. as amended, do stand part of the Bill," had 
been put and negatived. 

Me. Ceeevet. — Do you go on ? 

Me. Adam. — I should certainly wish to take the opinion of the 
Committee on the next clause. 

The clause entituled, " Power to take Lands, Ac.," was read. 

Chaieman. — Are there any amendments ? 

Me. Haeeison. — There are some, sir. 

Chaieman. — Are they at all material ? 

Me. Haeeison. — I object, sir, to the whole clause. 

Chaieman. — Ton object to the whole of the clause? 

Me. Haeeison. — I object to it on the ground of the inaccuracy 
of the plans and sections. 

Me. Adam. — I have already argued the validity of the plans and 
sections. 

Me. Ceeevet. — Ton had better take the opinion of the Committee 
upon the whole clause. 

Me. Haeeison. — The amendment is only to strike out some few 
words from the clause. 

The question was put. That the clause entitled, " Power to take 
Lauds, &c.,'* do stand part of the Bill. 

The Committee-room was ordered to be cleared. 

After some time the counsel, agents, and parties, were called in 
and informed, that the question, That the clause intituled, " Power 
to take Lands, <&c.," do stand part of the Bill, had been put and 
negatived. 

Me. Adam. — Then of course I can give no further trouble: as you 
have taken out of the Bill those two clauses, I will not trouble you 
any further, as it would be to take up your time unnecessarily. 

Me. Macdonald. — Having paid some considerable attention to 



this iaquiiy as it haa proceeded ; for one, I caimot lielp expreaaitag to 
the couneel on hoth sides my approbation of the maimer in which 
this case has been conducted. 

Chaishajt. — In which sentiments I am sure all the memben of 
the Committee wUl unite. 

Mb. KABKiaoH. — On behalf of all my learned fi-iendfi and mTsel^ 
I can only say, it is a great aatiefaction to us to heai that our con- 
duct u^on this occasion has received your sanction. 
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pany empowered, &c. as amended, do stand part of the Bill," had 
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The question was put, That the clause entitled, " Power to take 
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and informed, that the question, That the clause intituled, " Power 
to take Lands, &c.," do stand part of the Bill, had been put and 
negatived. 
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Mb. Macdonald. — Having paid some considerable attention to 
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But an analysis of the circumstances attending these deaths and 
injuries shows even more clearly the safety of railway trayelling. 
Of the 113 deaths, one was a case of deliberate suicide, for which 
railway travelling is as little chargeable as water is for its property 
of drowning people. Again, 33 were trespasses on the line, con- 
trary to all the prohibitions, notices, and cautions, of which it is 
impossible to suppose they were ignorant. Of the rest, 62 were not, 
strictly speaking, passengers, but servants of the Companies or 
contractors; and of that number 32 were killed from their own 
misconduct, or want of caution. The bond fide passengers were 
only 17, and of these eight, or about one-half only, were killed by 
causes beyond their own control. "We annex the official statement 
of all these cases, a document at once both interesting and instructiye. 

Again, there exists now a system of insurance against railway 
accidents, by which their consequences may be alleviated, as fSu* as it 
is in the power of money to do so. The principle of the system may 
be understood from the following statement. If every traveller 
during the second six months of 1851, had paid a penny for every 
journey into a relief fund, the amount realized would have been 
£197,955. This would have permitted the payment of £1000 to the 
representatives of each person killed, and of £250 to each person in- 
jured. Each railway traveller pays, on an average, about 1*. 8J. each 
journey, so that an additional penny would have secured for these 
poor sufferers the most incalculable relief. At almost every railway 
station there can now be purchased single journey assurance-tickets, 
which, in the event of death by accident, insures to a third-class 
passenger £200 for one penny ; to a second-class passenger, £500 
for two-pence ; and to a first-class passenger, £1000 for three-pence. 
During the half-year to which we have referred, the number of such 
tickets issued by the Eailway Passengers' Assurance Company was 
as follows : — 

First class 29,620 

Second class 74,016 

Third class. . i 133,408 

Periodical tickets 2227 

Double journey tickets 19,744 

258,975 



that is to say, only one passenger out of every 183 had the precau- 
tion to insure his life on a railway journey. The whole sum insured 
IS paid in case of death ; and where personal injury only is sustained. 
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compensation, in proportion to the extent of the injury and the 
amount insured, is made. Periodical tickets are issued to insure 
£1000 — for one month, 5«. ; three months, lOs. ; six months, 16*. ; 
and twelve months, 20*. Arrangements are also made, according to 
circumstances, for insuring the lives of the persons employed on the 
lines of railway. We annex a note of the claims made upon this Com- 
pany during two years, — a document both curious and interesting : — 

CLAIMS AND COMPENSATION. 

From November, 1849, to October, 1851. 

The fatal cases are as follows : — 

1. A driver of a ballast-engine crushed near Peterborough, on the 18th October, 
1850. Insured for £500. He left a widow and one child. 

2. An engine-driver crushed near Campsie Junction, on the 31st October, and so 
severely injui-ed that he died a week afterwards. Insured for JS500. Paid to his 
widow. 

3. An engine-driver killed near Rugby, on the 16th February, 1851. The sum 
insured, £500, has been paid to the widow, who was left with six children totally 
unprovided for. 

4. An engine-driver killed near Carstairs, on the 13th June, insured for X500. 
The amount insured has been paid to the widow. 

5. A goods guard killed, on the 25th of July, near Glasgow. The amount insured; 
JE200, has been paid to the widow, who was left with two children quite destitute. 

6. W. B., a station-master, insured for £200, had his hand crushed at Halifax, on 
the 10th September. Mortification ensaed, and he died in a few days. Payable to the 
widow. 

The cases of personal injury to parties insured with this C6mpany, and the mode in 
which the claims have been dealt with, will be seen in the following statement : — 
Clahu 1. W. G. met with an accident at Preston, on the night of the Ist November, 

1 849. Adjusted by a payment of £7 6*. 

2. W. F. met with an accident near Perth, on the 29th November. This claim was 
settled by a payment of £20. 

3. J. G. H. hurt in a collision near Manchester, December 31st. His claim was 
settled by the Company paying, at his request, five guineas to the Manchester Infirmary, 
the claimant being himself a medical man. 

4. J. H. C. met with an accident near Thirsk, on 24th January, 1850. Adjusted 
by the payment of £31 10*. 

5. A. S., holder of a first-class single joomey insurance ticket, injured by the traia 
running off the rails between Bilsworth and Wolverton, January 28. Settled by a 
pa\Tnent of £14 14#. 

6. G. P., also a passenger by the above train. Settled by a payment of £15. 

7. A. N. S. was severely injured, especially in the fiice and eyes, by the collision on 
the 13th February, near tlie Abingdon station. This claim was settled by a payment 
of £210, the injury to the eyes having proved to be of a permanent character. 

8. M. F., holder of a single journey insurance ticket, was also a passenger by the 
fiime train. His claim was settled by a payment of £30. 

bb2 
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9. T. P. was injured by a edlision in tlie long tunnel on the Leeds and Bradford 
Bailway, <m tlie ISth February. This claim iras settled by a payment of £40u 

10. C. R. was iigured while travelling &om Newcastle to Manchester, on tiie 15th 
KfvdL The daim was adjusted by the payment of £10. 

11. W. A. and his wife, holding insurance tickets for the journey, were passengers 
lij the man train, which ran into an engine on the »ding, on 6th May, near the Befanont 
atadon. This daim was adjusted by the payment of dS35 as compensation. 

IS. J. H., an engme-driyer, was driving the engine of a goods train on the 25fii of 
May, between Blisworth and Wolverton, which ran off the rails from a bale of doth 
having fallen on the line. This claim was adjusted by the payment of 40 gnineas, as 
compensation, the Company de&aying his medical and other expenses. 

Claims 13 to 18 were made by parties who were travelling by the excursion train on 
the 3rd July, from Leek and Macclesfield to Liverpool, which, in descending the 
incline in the tunnel near the latter town, ran against the walls of the station in 
Lime-street, from the weight of the train being so great that the breaks conld not 

be properly applied. 

13. J. G., with his wife and mother-in-law, left Leek, having previooaly taken 
second-class single journey insurance tickets. They were all much bruised and other- 
wise injured. Compensation allowed, £6. 

14. E. M., also from Leek, a third-class passenger, was hurt about the head and 
face. Compensation, £1. 

15. T. M. and his wife, employed in the manufacture of silk, tlurd-class passengers, 
both slightly injuied. Compensation afforded, £2. 

16. AV. S., a passenger from Macclesfield, had insured himself and fiunily, six in 
number, two of whom received some ii^un'es from the concussion. Compensation, £5 Ss. 

17. T. H. was, in a first-class carriage in the above train, much shaken. Compen- 
sation, £6. 

[In each of the above cases, this Company paid in addition the fees of the medical 
attendants.] 

18. A second-class passenger from Macclesfield was severely injnred about the spine 
and neck. Not yet adjusted, 

19. C. C, hurt while travelling by the mail train, which ran into a wagon near 
Harrow, on 6th July. The injury appearing to be of a permanent nalcirey compen- 
sation was given to the extent of £425. 

20. A. H. injured in the same accident. Compensation, £30 5s. 

21. J. A. and his wife, holders of single journey insurance tickets, were travdling 
in a third-class carriage by the same train ; he himself escaped with a &w bndses 
but his wife was severely injured. Adjusted by the payment of £15. 

From the accident that occurred to the excursion train at Cowluis, fxesr Glaigow, on 
the 1st August, when Six persons were deprived of their lives, and many others 
injured, the following claims have arisen: — 

22. J. R. G., hurt about the head and face. Awarded £6. 

23. J. C. received a blow in the head. Awarded £4. 

24. D. W. was also hurt about the head. Awarded £5. 

25. J. S. was injured about the thigh and side. Awarded £3 St. 

26. D. S. was severely bruised about the ribs. Awarded £18 10*; 

27. J. S. was slightly injured. Awarded £2 2s. 
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23. M. S., bruised, and otherwise internally hurt. Awarded £6. 

29. E. J. was injured aboat the chest and aide. Awarded £4 4f. 
SO. J. M. was slightly injured. Awarded £1. 

31. A. B. was seriously bruised. Awarded £10. 

32. II. M. was severely shaken. Awarded £11. 

In most of the above cases the sum awarded is ezclusiye of thelkec^cal expeniM 
incurred by the sufferers, which have been defrayed by this Company, in td^tioii to 
tliat of their own medical officer, who promptly visited the iruored parties on hearing 
of tlie accident. 

30. J. W. was thrown from the platform on the 3 1st of August. AwArded £K 

34. J. S., whilst in the act of cleaning the top of his engine at Kdinbuigh, on the 
1 5th of September, fell, and injured his arm. Awarded £5. 

35. S. G., after completing his journey on the 21st of September, fell from the 
tender and injured his neck. Awarded £2 10*. 

36. W. R., holder of a single jommey insurance ticket, was a passenger by the 
excursion train which came in contact with a horse-box, blown on the line from a 
biding at Wotton Bassett, on the 20th September. Awarded £12. 

37. J. 0., in charge of the train which came in contact with a cattle-tndn at HaU 
field, September 21st. The surgeon to the Company was dispatched to Hatfield on 
the news of the accident being received in town, and rendered him such assistance as 
was necessary. Awarded £3. 

3S. J. B. had his knee crushed near Falkirk, on the 30th September. Compen- 
s.ition, £3. 

3 'J. U. B. sprained his knee when leaping from the train in a collision in the Wood- 
head tunnel, ou the 1st November. Awarded £1 U. 

40. J. B., severely injured near Glasgow, on the 7th November. Awarded £15. 

41. J. P. had his foot severely hurt at Bradford, on the 28th October. ' Awarded £5, 

42. A. K., severely bruised at the London-bridge station, on the 28lih November. 
Compensation, £5. 

43. W. K., injured near Glasgow, on the 3rd November. Compensation, £5. 

44. G. B., hurt in a collision on the Bristol and Exeter Railway, on the 17th De- 
ceni'jer. Awarded £15. 

45. \). C, holding a single journey ticket, hurt in a eolli^n in the Prmaos»-hiIl 
tunnel, 7th December. Compensation, £5. 

From the collisions that occurred at Stratford and BnckJaiie stations, on the S3rd 

December, the following claims have arisen: — 

4H. W. W., slightly injured. Awarded £1 U, 

47. T. T. received a severe blow on the head. Compensation, £5 5«. 

48. J. E. B. had severe contusions of both legs. Awarded £15 15«. 

49. .1. R. II., severely bruised. Awarded £4 2t. 6d, 

50. G. R. was much hurt Awarded £25. 

51. II. r>., internally injured while travelling from York to Nonnanton, on the 9th 
December. Compensation, £50. 

52. J. A., seriously injured at Normanton,on the 5th of January, 1851. Awarded 
C-JO. 

53. M. II. had his hand crushed near Glasgow, on the 19th. CompensatioB, £5 5# 

54. J. v., injured near Hartlepool, 26th January. Awarded £2. 

55. J. W., fractured leg, near Hndderadeld, Febnuury 6th. Awarded £6. 
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56. A. A., severely hnrt in the collision near Alderley, Febnuuy 8th. Awarded £10. 

57 T. L. was stunned by his head coming in contact with the panel of the caniage 
in the same collision; and although able to resume his journey, was after a short time 
confined to his bed for upwards of a month by concussion of the brain. Awarded £120. 

58. R. G. severely scalded by bursting of a tube in the engine, at Falkirk, Febmary 
S6th. Awarded £38. 

59. T. G., injured at Heaton Norris station, February 19 th. Awarded £4 10«. 

60. J. H., hurt near Winchburgh station, February 27th. Awarded £2, 

61. T. F., hurt at Glasgow, Feb. 3rd. Awarded £2 Us, ed, 

62. H. M. H. was injured in a collision near Derby, 3rd March. Awarded £3 3$, 

63. J. P., hurt at Arbroath, March 5th. Awarded £2. 

64. £. A., severely injured on the foot, near Wolverton, March 17th. Awarded £20. 

66. G. H. was injured at Castle Gary station, April 7th. Awarded £7. 

67. J. D., hurt at Dumfries, April 19th. Awarded £1 15». 

€8. W. K was injured near Glasgow, April 23rd. Awarded £1.* 

In the fearful accident in the Sutton tunnel, near Frodsham, where six persons were 
killed, and many injured, the surgeon of the Company was at once dispatched to render 
assistance to those who might have taken insurance tickets. None of the unfortunate 
persons killed had taken this precaution, and the only claim on the Company is, — 

69. H. C. H., who received a compound fracture of the leg. Awarded £400. 

70. J. F. R. received an injury on the leg at Hanwell, Dec. 23rd. Awarded £5 5t. 

71. J. S. received an injury at Glasgow, May 29th. Awarded £2 2$, 

72. W. £. had his arm broken in the collision which took place at the Clay Cross 
station on the 20th May. Awarded £200. 

73. W. £., hurt at Firsby station, on February 5th. Awarded £2. 

74. H. Mc C. received an injury to his back at Nottingham station, on June 24th. 
Awarded £10. 

From the collision which occurred at Forfar station on the 24th June, the following 

claims arose ; — 

75. N. P., holder of third-class single journey ticket, was hurt on the forehead and 
eye. Compensation, £2 10«. 

76. J. S. and wife, holders of third-class single journey tickets, were braised and 
injured. Compensation, £5. 

77. G. R., holder of first-class single journey ticket, received several severe iz^jn- 
ries. Compensation, £25. 

78. A. £., holder of a third-class single journey ticket, received a severe cat on 
the forehead. Compensation, £5. 

79. T. J., holder of a first-class single journey ticket, received a fracture of the jaw. 
Compensation, £25. 

80. W. K., holder of a first-class single journey ticket, sustained some internal 
iqjuries. Compensation, £20. 

81. R. W., holder of a second-class single journey ticket, received a deep cat m 
the forehead. Compensation, £3 38, 

Compensation was awarded, in the above cases, by the sui^on to the Canxjpmj, 
who visited the several parties immediately after the accident 

82. Mr. Mc A., bruised about the head and neck. Compensation, £1. 

83. J. D. received contusions on the right shoulder and breast. CoiDreni>tiop,£8 Si, 
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84. W. G. received several severe sprains. Compensation, £4 4«. 

85. M. S. received a severe contusion of the face. Awarded £10. 

86. B. R. received severe contusions of the bodj. Compensation, £6 10^. 

87. J. B. and his wife were much bruised and shaken. Compensation, £6 10#. 

88. A. G.J slightly injured. Compensation, £2. 

89. M. C. W. was severely injured on the right eye. Compensation, 

90. A. L. slightly injured. Compensation, IO5. 

91. G. L., received injuries on the head and foot. Compensation, £4. 

92. A. G., slightly injured. Compensation, £1. 

94. R. C, injured on the right arm. Awarded £2 10*. 

95. T. S. received several severe injuries in the collision between Dumfries and 
Kilmarnock, July 5tb. Awarded £10. 

96. W. H., injured on the right ancle joint, in the same accident. Awarded 
£2 185. 

97. J. F. received a contused wound on the right eye, in the collision at the John- 
stone station, on July 5th. Awarded £4 4s, 

98. W. J. was severely injured, near Tetbury, on July 8th. Awarded £100. 

99. L. L., injured at Ayr, on the 18th July, Awarded £I 10#. 

100. W. B. was severely injured in the collision near Sheffield, on August 6th. 
Compensation, £10 \0s. 

In the accidents on the London (wd South Western Railway, that occurred on 
July 28th, and August 8th, none of the parties injured held single journey insurance 
tickets, as the Directors will not allow them to be issued on their line; the only claim, 
tlicrefore, was — 

101. J. G. R., holder of a periodical ticket, who received a slight concussion of the 
brain. Awarded £60. 

102. £. R., holder of a periodical ticket, was severely bruised by a collision, which 
occurred at Normanton station, on the 7th September, 1851. Awarded £5. 

103. Mrs. R. also received a severe contusion of the thigh. Awarded £10. 

1 04. C. P., holder of a periodical ticket, received an injury to his breast, at North 
Dean station, on Sept. 2. Awarded £5. 

105. J. P. and wife, holders of periodical tickets, received several severe bruiseg^ 
in the collision which took place at the Bicester station, on September 6th, I85K 
Awarded £150. 

The following claims have arisen from the collision which took place near tho- 
Ilornsey station, on September 8th : — 

106. The Rev. W. S., holder of a thurd-class smgle journey ticket, received a. 
severe concussion of the spine. Awarded £150. 

107. H. B., holder of a third-class single journey ticket, received internal ii^juries,. 
Awarded £3 .3*. 

108. J. D., holder of a third-class single journey ticket, received a bad lacerated 
wound of the right cheek. Awarded £10. 

109. H. R., wife, and ndce, holders of second-class single journey tickets, re- 
ceived several injuries. Awarded £15, 

110. R. M., holder of a third-class smgle journey ticket, received several severe 
injuries. Awarded £15. 

111. II. M., wife, and daughter, holders of first-class single journey tickets, were 
-each slightly injured. Awarded £15 15«. 
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112. J. G. E^ holder of a eeoond-dasB sixigle journey tioketi wu sererelj fandiei 
about tlie face. Awarded £12 • 

113. A. D. and wife, holders of thurd-daM iSi^ journey tickets, rvodred Mme 
slight ixijnries. Awarded 309. 

1 14. Mrs. R., severely braised. Awarded £3. Si, 

The following claims have arisen from the collision which took place at Eirtle 
Bridge on the 11th of September: — 

115. M. C.J holder of a first-class single jonmey ticket, received a oontaaoB on 
the leg. Awarded £42. 

1 16. A K., and wife, holders of second-class single journey tickets, received aeveral 
severe bruises. Awarded £7 7s. 

117. G. T., holder of a third-class single journey ticket, was severely bmised 
about the head and face. Awarded £8. 

118. J. A. S., holder of a third-class angle jonmey ticket, recdved several cuts 
and bruises. Awarded £2 2«. 

119. J. M., h(Jder of a third-class single jonmey ticket, reoeivBd a ccmtnaion on 
the leg. Awarded £2 2«. 

120. W. B., holder of a third-class siugle jonmey ticket, was also ix^torad on the 
leg. Awarded £2 IG*. 

121. W. J., holder of a second-class ^single journey ticket, was severely bmiaed 
Awarded £10. 

122. P. Mc L., holder of a periodical ticket, was seriously ixgured, by falling from 
the seat of the carriage, in a collision at Edinburgh, on the 27th September. 
Awarded £50. 

123. D. K., holder of a periodical ticket, had the bones of his noee broken, in the 
collision which took place at Eckington station, on October 1st Awarded £80. 

124. J. n., holder of a periodical ticket, also received a severe injury. Awarded 
£15. 

125. G. D., holder of a periodical ticket, received a concussion of the quae, in the 
collision which took place near Eirkstead station, on the 1 7th October. Awarded £15. 

126. J. R., holder of a periodical ticket, received a contusion of the side, near 
Syston, on November 8th. Compensation, £11 lis, 

128. J. C, holder of a periodical ticket, received injuries to his knees in a odI5- 
sion near Manchester, on the 17th November, 1851. Awarded £4 As. 

129. J. D., holder of a periodical ticket, received i]:\]urie8 whilst tmelling to 
Edinburgh, on the 19th November. Not yet adjusted. 

The following claims have arisen from the collision which took place at IVMdoii 
on the 22nd November. 



130. R. K., holder of a second-class single journey ticket, received several 
ix^uries about the head. Awarded £75. 

181. n. P. B. was severely braised. Awarded £21. 

1 32. J. D. B., holder of a periodical ticket, had his upper lip out tbroii|^ Avnded 
£10 105. 

133. W. B., holder of a second-class single journey ticket, received m u^jory to 
his knee and ancle. Awarded £10 10#. 

134. Mrs. T., holder of a second-class single journey ticket, was sti^dy iBJand. 
Awarded £1 Is. 
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136. S. B., holder of a second-class single joamey ticket, was injured in conse- 
quence of tlie train coming into collision with a luggage-train, between Derby and 
Burton, on December 17th. Awar^ £10. 

137. W. G., bolder of a perio^Elcal ticket, recelyed an xDJary to Hs aboulder, at 
Perth, on December 22nd. Awarded £20. v 

138. J. C, holder of a second-class sin^e joamey ticket, was ilighily injured 
whilst travelling between St. Helens and Newton, on the 22nd of November. Com- 
pensation, £2 2s, 

139. C. M., holder of a periodical ticket, was iz^jured whilst trayelling between 
Preston and Manchester, on the 4th of November. Awarded £2 2s. 

Another Company, — the Accidental Death Insurance Company, — 
insures against accidents of all kinds, inclusive of those on railways. 
They issue annual policies, at various rates, according to the nature 
of the occupation of the persons insuring. The rates for railway 
servants are as follows, and give a very good idea of the comparative 
risks run by railway officials. 



OCCUPATION. 


Rates for jglOO on 
Accidental Death. 


jaate for £100 on Acci- 
dental Death, and £1 per 
week Compensation in 
case oi mxIwom injury. 


Guards and lireaksmen 


40s. 
20b. 
15s. 

10b. 
7s. 6d. 

7s. 6d. 

2s. 6d. 


30&. 

do& 

25& 

aos. 

lTs.6d. 
17a. 6d. 

128. 


I'lr'ineinen and Stokers 


I'laiiduYcrs 


Porters, Policemen, Switchmen, In- 

s]»tctors, Gatekeepers 

Labourers 


Station Masters, and Clerks employed 
as Station Masters 

Secretaries, Clexka employed in 
OlHces, &c 



It is, doubtless, impossible that railroads can ever be so perfectly 
managed that accidents will not sometimes occur ; but their number 
is gradually becoming greatly diminished, and they are diyested of 
many of their evil consequences by the existence of such Inauranee 
Companies. 
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RETURN of the Number and Natttr^ of the Accidents and the Injuries i^ 
Life and Limb which have occurred on the Railways in GreiU Rrttam tmi, 
Ireland, during the Half-year ending. Slst DecenAer, 1851, together w&k 
the Number of Passengers conveyed during the same period. — {From a 
Parliamentary Paper, dated 10th May, 1852.) 



Date 

of 

Accident. 



1851. 
7 Oct. 



18 Nov. 



Name of RidlwAy. 



H July 



SO Oct. 



IJuly 
18 July 

11 Sept. 

9 Oct. 
INov. 

3 Nov. 
6 Nov. 



Aberdeen , 



ditto 



Ambergate, Not- 
tingham and Bos- 
ton, and Eastern 
Junction 

Ardrossan 

Bedford 

Belfast and Bally- 
mena 

Belfast and County 
Down 

Birkenhead, Lanca- 
shire, and Che- 
shire Junction ... 

Bodmin and Wade- 
bridge 

Bristol andExeter . 



ditto 



Number of 
Penont 



KiUed. 



nil 



Caledonian.. 



ditto 

ditto 

ditto 
ditto 

ditto 
ditto 



nil 

••• 
• •• 



Injured. 



nil 



nil 

••• 
••• 



Number of 
Passengers 

carried 

during the 

Half-year 

ending Slat 

Dec. 1851. 



261,012 



57,175 

43,597i 
22*2"980 
212,550 
313,560 

1,234 
379,759 



902,812 



Nature and Cause of Aoddoit^ 

taken from the Beporta made to the 

Railway Dq^artm«Dt 

by the Bauway Cmnpanief. 



A passenger train divided while pass- 
ing the junction points at Glaster- 
law, the engine tender and van 
taking one Itae, and the carriages 
the other; no person injured. 

John M'Kenzie, carter, while waiting 
at a station for some goods, iaean- 
tiously attempted to cross the line 
in front of an approaching train, 
and was run over. 



See "London and North Wettem*" 



Tire of one of the leading wheela 9i 
a second-class carriage gave way; 
no person injured. 

Mr. John Fisher, a passenger, inean- 
tiously alighting from a carriage in 
motion, at the Yatton station. Ml 
between the train and the platform, 
receiving such severe injuriea that 
death ensued. 

Jane Little, the child of a aervant ef 
the Company, knocked down by «b 
engine as she was crossing the line. 

Alexander Topping, guard, walking 
along the top of a train in mottai 
(contrary to rule), came in contact 
with a bridge, and was kiUed. 

Passenger train came into colUtioii 
with an engine which waa shoBtiBg 
at the Kirtlebridge statkm. 

Passenger jumped flrom a train li 
motion, and was killed. 

Passenger getting out of a tiaiB In 
motion, fell, and wrheda of a liif> 

Sage van passed ovor Ms aidda. 
n Scott, pointsman, tn tho set of 
shifting the points at the C3ellaad 
Branch, lost hia Iwlanne and Ml 
underthe wheels <tfamineniltirain« 
Michael Benscm, ocdw-IIUtr, mn ovsr 
at a station by an ei^^ne wldA was 
being moved slowly fbcwtrd to m* 
ceive a supply of ooto. 
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Date 

of 

Accident 



1851. 
6 Nov. 

28 Nov. 



13 Dec. 



31 Dec. 



Name of Bailtray. 



8 Sept. 


6 Sept. 


20 Sept. 


27 Sept. 


5 Nov. 


15 Nov. 


22 Nov. 


2 Dec. 


20 Dec. 



27 Dec. 



Caledonian, conid. 
ditto 

ditto 

ditto 



Caledonian and 
Dumbartonshire 
Junction 

Chester and Holy- 

ditto 



ditto 
ditto 

ditto 

ditto 

ditto 
ditto 
ditto 



Number of 
Fenoot 



Killed. 



Injured. 



Number of 
Faaaengen 

carried 

during the 

Half-year 

ending SUt 

Dec 1851. 



21 Oct. 



16 July 



22 July 



ditto 



Cockermouth and 
Workington 

Cork and Bandon... 

Cork, Blackrock, 
and Passage 

Dowlais 

Dublin and Belfast 
Junction 

Dublin and Drog- 
heda 

Dublin and Kings- 
town 

Dundalk and £n- 
niskillen 

Dundee and Ar- 
oroaiD •••..«••. •.••». 

Dundee and Perth 
and Aberdeen 
HailwayJunction 



1 

1 

1 
1 
1 



138,950 



273,689 



• •• 

• •• 



• •• 
••• 



31,424 

29,858 
240,300 

3,468i 
56,839 

274,136 

981,250 



27,407 
242,219 
158,344 



Nature and Cause of Accident, 

taken from the Reports made to the 

Railway Department 

by the Railway Companies. 



Trespasser run over by a night mail 
train. 

William Dick, breaksman of a mineral 
train, throvvn off from one of the 
-waggons which had got off the rails 
when passing the Whifflat station. 

John Logg, lampman, in service of 
the Company, jumping from a train 
in motion, fell, and wheels passed 
over both legs. 

Thomas Brawnlee, breaksman, jump- 
ing from a train in motion, fell, and 
wheels passed over his arm. 



James Webster, engine driver, acci- 
dentally fell from an engine, and 
was killed. 

Henry Hughes, platelayer, standing 
too close to a passing train at the 
Belmont station, had his foot so se- 
verely crushed that death ensued. 

J. Reid, platelayer, run over while 
asleep on the Mold line. 

Mr. R. Jones, cattle dealer, incau- 
tiously sitting on the top rail of a 
cattle waggon, came in contact with 
a bri dge and had his skull fractured. 

Edward Cunningham, breaksman, 
fell firom a break, and was run over 
by a portion of the train. 

Richard Owen, a lad 10 or 12 yean 
old, run over while trespassing on 
the line. 

Edward Evans, servant of the Com- 
pany, knocked down by a train. 

Trespasser run over in tiie Belmont 
Tunnel. 

David Kelly, engine driver of a goods 
train, but had been standing on the 
engine of a passenger train, and 
getting off just as it was starting, 
fell, and was run over. 

Servant of contractor fell under the 
wheels of a horse waggon which 
he was driving, and had both legs 
broken. 



Woman run over and killed while 
trespassing. 



Passenger getting out of train in mo- 
tion came in contact with a pillar» 
and was thrown down. 



Mr. James Pennycuick, in attempt 
ing to save his dog from being run 
over, was struck by the buffer beam 
of an engine, and killed. 
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^ding. ^^ 


JOel. 


dilts 


' 


... 


... 


millam iJUTcr. aanant of Ttlegnph 
Company^nm OTei and killeil by 






















tlooily nepped. 


iSOet. 


dHto 


' 




... 


WUliam atone, entfiiE dri.B, Unpn 
denllT onKilngamangiomatncka, 
wa* cnubtd botween Ibom and u 

Trespaiiet found dead upon tin Una. 




ditto 








S» Nov! 




' 


... 


■■■ 


PaiiaiBcr Jumped fiom a ttala In 




ditto 
£tuteniUiilan._-. 






!as.e«9 


JohnT^itdl "«J", "aTl'iJU'icca- 
alon to mount Cbeildeof the tander 

will, a biidgo, and'waa Ifciown UB 
dot lUe tialn; lege cruibod. 


HAug. 




_ 


' 


i.lM,3Mt 


David Entnlilo, 'engine dilTS, [n- 
. jurtd in CDMBqueneo of nuu>l9| 

not being ablo t« atop in time 


ISAng. 


ditto 


' 






Tnepai»i run o«i whH. «dU>g 
along the Hot 












Thomai Talker nin onr vbDa 


9S.pt. 


dUt> 


1 


... 


... 


cioUiiig the line at a croailDg. 
train in motion ft.l1 betwem tbe 


M3^.. 


ditto 


' 




... 


"y.s-issvaa 












SO Oct. 


ditto 








of tlu PaMciaft hnisli, bw 


4 Dec. 










One passengec sHghtlj cot on tbe 

nine into a Boods tialu at the Sad 
clille (tation. Westhet ao lliick 

nl". Fog-E'^lT.'lmd^i™!^^ 

with out any ciploiioB being beard 


a Dec. 


ditto 


' 


... 




Joint Fk-khsr, watchman, eruitaed 
Detweeci wa^gom while •hunting. 




ditto 








PaiseiiBcr preyjarlnr to altghl ftmn 
the t™ln before t,W««pped.™ 






















ohwrvcd leaning out oftbe «lnOe-' 












and b.ivlng boldotibe haodle, Ou 
























fraclniinE hii (kull, and receiiini 












otknimulea. 



uid Dundee 

dttlo 
dItiD 

Eiftcr iDd Cndlton 
— l-w>d,PieMon, 
d Wot KIdrng 

go", Paliltj, 
Great Koithen 



IT a> SSinj U 



Jtiaa BtBvm, gilo^Mper, ilfp^ 



stepping upon liie tope lued An An 
inoEtne, was [liiovrn down, and had 



Tbonu Levi! and WUllam Poole, 



.\ichibal,l ■W.-iiUce. fitemm. ftU 

Trefpa.nr ran oyer at night. 

One month on Wi the (emalnrngBvo 

the Ubb at tlie level croiilnK, W°« 
Street, Ba>UD lutjon, iru run 
oierbralniln.aHdkillea. 
Titty pui^ngen tejured, In eotue- 



Roberl tIo[Alg>, Kreonn, Injured on 

ind u empi; «b1 inin m KJik. 

pliDi ■ truck, bid bit ann cniibed 
andlirokeo bttHten the bnffen. 
Wllllun Leii, ihualer, foot etusbed 

«ftt"bile»iS(iejoi."lhe™.' """ 
PuKoget Jumping frem > tfiln in 
motion bidliiilegbiDkeliuidhE>d 
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AFF£l!n)DU 



Date 

of 

Accident. 



Name of Bailway. 



1851. 
10 Aug. Great Western , 



24 Sept. 

3 Nov. 

4 Dec. 



Number of 
Persons 



Killed. 



ditto 
ditto 

ditto 



1 
1 

nU 



Injured. 



10 



16 Dec. 

26 Nov. 

11 Aug. 

12 Sept. 

22 Oct. 



ditto 



Irish, South Eastern 
Kendal and Win- 
dermere 



4 Nov. 



10 Nov. 
13 Nov. 



llJuly 



Lancashire 
Yorlcshire. 
ditto 



and 



Number of 
PsMengers 

ea^rrled 

during the 

Half-year 

ending Slit 

Dec. 1851. 



1,864,1 14i 



nU 



ditto 



8 Nov. 
12 Nov. 



ditto 



ditto 
ditto 



Lancashire and 
Yorkshire, and 
East Lancashire 
(Liverpool and 
Bootle Joint Sta- 
tions) 

Lancaster and Car- 
lisle 

ditto 



Leeds Northern 

Liverpool, Crosby, 
and Southport... 

Llanelly Railway 
and Dock Com- 
pany..... 



1 
1 



27,097 
55,682 



3,198,824 



250,829 






••• 
• •• 



166,525 
329,609 

10,229 



■lib 



Nature and Came of AceldMit. 

taken from the Beporti mad« to te 

Railway Department 

by the Kaiiway Compantai. 



Ten passengers ii^ured. An 
sion train having stopped at Fozll 
Wood, near Bristol, owing to th* 
pump of the engine being ehoked, 
was run into by a pilot engine. 

Workman run over and killed while 
asleep on the line. 

David Timbrell, 84 years old, deaL 
and nearly blind, run over ana 
killed while attempting to croea 
the line at a foot crossing. 

Some trucks having been detached 
from a train, in order to enable a 
portion of it to ascend the incline 
near the Tetbuiy-road station, and 
not being promrly secured, ran 
back, and came in collision with an 
advancing Parliamentary train, 
causing the breaking of ttie buffer 
beam of the engine, and the de- 
struction of the trucks. 

Servant of the Electric Tdegraph 
Company run over by as express 
train. 

Anthony Stringer, porter and guard, 
slipped off the break while pairing 
a station, and was killed. 

Trespasser run over by a goods tndo* 

Harrison Hardy, porter, crushed 
between buffers while coupling 
waggons. 

One passenger injured in conse- 
quence of a collision on the Black- 
bum Railway, in the Cranberry 
Mots Tunnel, by a passenger train 
orertaUng and running into a 
goods train. 

Collision between a passengK trsin 
and a eoal train, at BolUldd, near 
Bolton, whereby sercn pasasmgen 
were iaijuredi 

TreapawsT nm over; leg fractured. 

Nelson HiHon, servant of Company, 
etndisd botveen an engine and a 
waggoBt which he waa poshlBg 
along the ndls. 

John Taylor, aervant of Oompny. 
fell from a train in mMloii« am 
was killed. 



Trespasser run oftr and kflltf 



Richard Cutler, an ol^ 
crossing the line at a MbUe 
path in flront d « tttnt wm 
over and killed. 



" 






(Jumbo of 








iCnoDi" 


"^fd" 






' 




t>kn fl-im tin l^"' "•-H to 'tm 








"ft";^ 














KiHtil. 


lojurri. 


Jte^JBii. 




j.'o,'.-. 


London and BWk- 


■ 


- 


1,018,193 


J.n,«Po-..l^ln,b«,oM«ot.l,e 






HlmiZbam" J 1, "clfan'''Sl«y 












Comiiiny, lM*ina i taiiaea in 












molioB, (ell, and wa. run ov«. 


10 Aus. 


tondnn ani Norlb 


... 


... 


i.ioe.oDS 


'^ cai?ht' firofn^J^^ 1[o°t*=lS!d 








flS.pt. 


diuo 








Sli puiteiigen kiliad (nil 10 Injured, 

imln tuning off the line u tbe 
poloia .t the Bicettcr .t.tlon of 












ona Injured Hy a eolllilon al ths 

whlcb ilood in front of It. lo bs 
(hunted out of Ihe irny, wu run 
into tiom behind b. a .fecial eUile 
tmln, and being ihrnun violently 






















agilnat tha eoal train, -hlch tru 












tlien moring bicic In the oppoilic 
























olhit line, »ai uain ■trucli by 












Ihe adioncing engine cI thecaltle 












train. 


ja Dbc, 


diilo 


... 


' 




Two panengm Injured by n cDlllilon 


Si July 


iKjndon and South 






S,B!S,08r 


Seir, porter, improperly riding 

onlhe.l.p.f .e.rri.,ie,nn.eli. 
contiel ivlth the pnrapat of ■ 






















bridge, nnd wii killed. 












William Muey, conlriulor'a ti- 












bouier, inramlouil; puilng from 












Ihe do-n to the up tine «tall« 


























7 Aug. 


ditto 




IS 


... 




iAug, 
17 Aug. 


dillo 




... 


,- 


Pour puaengen Injured by d eaniagi 

of Ihe Inln running olT ihriino. 

DawUD>,saleniui, notnpenlog 

the gatea in lime, »aa knocked 
Hoim by .n engine and killed. 


sr s=i.i. 


ditto 








A train having been lei Ihrougb tbo 
i.t«.g pomt. at Nine Elm., rao 
igainit a truck, which psH'd over 

nnd killed M.ttha-. a outer 

in the Ktvica of the Company. 


ISOcl. 


ditto 








Piitenger Inln nn Into a aiding U 
Dorchealer, owing tu Ihe noinia 

Si-!xr."iir.r.,3; 

cauHd three peiioni to be Injored. 
Thoma. Fielder, potter, eiu.bod he- 
iween bulTera .Utle croulng be- 
tween waggont. 


13 Drr. 


rntti. 


- 


' 




Pauenger (leiimg out of a eanlaga 


Wuly 


Lfipidon. Brishton, 


... 


.„ 


1,I3J.M? 


=feov;.:.srs:«ii'n.!'^ '^ 












Tnop-Hr run over. 
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APPEKDIX. 









Namberof 




D»te 
of 


Vbuoit of B4ilw«jr. 


Number gf 
Perauu 


Paaaengen 

carried 

during the 

Half-year 

en(Uiig aiat 


Nattire and Canaa of Aoeldenl, 
taken ttam. tiie Bopocte laade tt» tto 

Bidlvar ]>eparftnMnt 
, .by tbe Bailway Odrnpaniei. 












KUled. 


Ii^TCd* 


Dea 1861. 




1851. 
30 Oct. 


Loudon, Brighton, 
and South Coast, 


• 


1 


• •• 


Passenger stepping from a trdn 1b 
motion, fell, and in|tu«d bar arm, 


■ 


contd. 








fiince amputated. 


17 Sm. 


ditto 


.•• 


1 


• •• 


Robert Stather,fireman,endeaTouring 
to unhook a pilot-engine from the 
train-engine, sell, and was severely 






















injured by ^b» latter; 1^ after* 












viaxdM amputated. 


27 Nov. 


ditto 


1 


2 


• •• 


Collision near the Fordstatiimatthe 
bridge over the river Arun, by a 
passenger train running Into a 
goods train. The engine of the pas- 
senger train struck the goods train, 
and glancing off, went over the em- 
hanlonent, dri^ging the carriages 
after it. Two passengers injured, 
and the fireman of the passenger 
train so severely hurt that he died 
a few days afterwards. The engine- 












driver immediately after the acci- 
dent attempted to commit suicide 
by cutting his throat, and then leap- 




, 








ing into the river, from which he 
was dragged by the guard. 




Londonderry and 


• a* 


• •• 


50,710 






Enniskillen « 












Manchester, Bux- 


•*• 


• ■• 


47,995 






ton, Matlock, and 












Midlands June- 
Manchester, Shef- 










21Ju]7 


• •• 


1 


1,275,558 


Joseph Kenyon, porter at Ashtim 
station, while holding the points 




field and Lincoln- 










8uIaG*««*« •••••••■« ••• 








to shunt a train, had his ankle in- 
jured by the break lever of a wag- 
gon striking it. 


6 Aug. 


ditto 


> .4. 


16 


• •• 

1 


A Great Northern Company's train 
run into by a goods train near 
Aston, whereby sixteen passengers 
were injured. 


8 Oct. 


ditto 


1 


• •• 


• •• 


Edward Challender run over vA 
killed while crossing the line at 
Kiveton Park station. 


15 Oct. 


ditto 


1 


• •• 


••• 


Edward Clare, breaksnum, waDdng 
backwards hv the side of a tniSf 
fell, and received such severe injii* 














■ 








ries by the waggons passinf over 












him that death ensued. 


16 Oct. 


ditto 


1 


• •• 


• •• 


Edward Holt, platelayer, attempting 
to get from one waggon to anotlMK 
while the train was in motion, Mi 
and was run over. 




Manchetter, South 


• •• 


• •• 


503,735^ 






Junction, and Al- 












trineliani <. 












Maryport and Car- 


• •# 


••• 


75,023 






lisle M. 


1 


• •• 


3.310,791 




IJuly 


Midland... •■••«■>••.. , 


Joseph Foster, platelamr, nu ofer 
while asleep on the line. 


7 July 


ditto 


1 


• •• 


• •• 


Trespasser persisted in rrftfringltTpt 
line in front of b train, andinis 
run over. 


10 July 


ditto 


1 


• •• 


• •• 


A boy, 11 or IS Tsan of age, tmpHi- 
ing on the Une, ilBll aaleef. tfed 




^ 


















was run over ij Mme mama 












drawn by bonea. 


10 July 


ditto 


• ■• 


I 


••• 


Child, 7 years of ace, ftll out fte^lke 
carriage door of a txain pmiieertliiM 
from Rotheriiam to SheOMd; fi 






















recovering. 









Kumhtr at 














A°T 


^^^^,^y. 


,P.r«a. 


dSji^ 


■"""SkiSS-T^ 








^^T.i 






KlIlBl. 


InlHrtO. 


OtTlUI. 


15 July 


Uldtiad, ci»U. ... 




■ 


... 


out Df Ihe WEf, wit timet by ■ 


10 Jul, 
24 July 


... 




. 




"rS'ri"„";,Si.:,f.iU; 


(1 Aue. 


dlcio 






... 




13 Aug. 


iilio 


' 


... 


" 


PflrUnmenury train uhleh ■» 

plmfonn, l»[ng In a ilste ofidlon- 
lalim, >°d ™ run ov«. 






















Boy who hid mme wllh a eirt fcr 
coali tD Ihe Kdghlcy iiiiioD, crept 
iiDde..«agg™f„trt=l.=r during 
> ihower of nln; s goodt tniD 

of which puted fit snd out off 
onoofhtalog.. 


".(■ Aug. 












; s.pi. 






^ 


... 


cuialon ln[ii tn raoliDU ai tbs 
WlngflfrlAiKIIon^ one nu kiUad, 
and Ihe other Krtaaily injured. 

iionhetween two It^i at Ihe Nor- 
muiton itaiiou. Fniuied by the ml(. 

at an eicewlie ipeed. 


i Stpl. 


""'" 




' 


... 


Bpy IronsMiIng amung "rscgoni al ■ 
and uin oo much inj uted u to le^ 


B S(r.i. 


dl»o 




' 




fcll r'oS™' ti™'h«'!r»Qd"l«t 


10 Scpi. 


tlliu 


' 


■ 


- 


Jahn*TB!lai, dianian etpuaBni 
ualn, killed, uid nlpo puueog^ 
injured Id coniequence of tha nai- 
•enget Win tuBnlog Into lome 
goofli waggoui, neu ihe Uuifield 

John GUliid, pliiilayer, mn mei 


12 Scpt- 


iltto 




, 




























UScpI. 


miio 


' 


- 


- 


Bulcidc. ApenonlnmiBflauD- 
lly placed hii neok acroutberallt. 
»nYh«]hI.he.d™i,irby..«iB: 


:;o S.-P1. 


dilK. 




' 


... 


Rounlree Faiior. |jlatelayei, run 
ovei ohlle narklug on >he line: 
legciuihed.aodaftorHaidiainpu- 


IOC. 


d.,„ 


-■ 


* 


- 


quencs of the HhIq by ohich ihey 
•ere tr»elllng tunning fuio ■ 
mlDonl lisin al |lie Eeltinglaa 
























,..„ 




' 


~ 


" 


Daicion Fielihouie. nggon lit- 
.pKTor, rnuhed hcl»een buffn 
•bBeuncouplinCHoni. 
CO 



AFfESSIZ. 









Number of 




D-t. 




"BS." 


:s 


"^"'SS^i^''^ 








'&;^ 








™«. 


r^.^ 


^s^ir" 


9 Orl. 


Midland, coaJif. ... 


■ 


... 




David SWwt. Eooda maid, cnulwd 
BaiweenbuHen wajecoupllM»tt 
eneindoaraineiallmin. 

Pasienger Bei'lnS O"' »' ■ MrriajB 

the vrrong.ide, owing to the g^rd 
being unablo to open Uia pioi^i 
door, wu ilreck by a uain, •nd 


3K0V. 


""" 




, 


... 


Hardy, a boy aged IS, run o»er 

yi. KfBnn,«in u(b poitecinttieCuBi' 






















down by the engine of Miolhei 












Main, Ibe -wheel, of wtei, cut off 


.0N«. 


dil» 




1 


... 


KIcbBcd Sunitaoni. flnvan, ernibed 
liclwaeB -waggon* WWla .burning 
them. 


SCc. 


■""" 


' 


■■■ 


... 


orec by > mln on one llui or nili 
while maktnE ligoala to n tnin ou 


SDec. 


diia. 


1 


... 




Tteapauer run OVM while lyhig on 


"""■ 


""" 




' 




William iDhBioii. pplnUman, while 
ihnnling » waggon feU under the 

ftclive Jtato -of tie break apiiarn- 

cnished. 


= ^. 


.„. 




. 




quence of the inall train luiinuw 

WdlingS^^OD?'^'' *™ "" 
W. Radfotfl. porter, feU off a carri.^^ 
wbUs .burning a train, and »l»>elt 
puied over sod severely iujuiod 


11 July. 


Uldltnil Oitst 
Weilnn(Irel»liil) 


' 




1H,129 


John Maboo pollceiniii while npeo- 
Ing gates, which were doled 
{agfflnil lulei) ocroji the rallwni. 
WM .truck by anengine nnd killM. 


31 Aug. 


ditt* 


"' 


' 




Jamet ddhigban. etuiheil beiwHO 
the bua^i while houhJng on I 
waggon to a goodi train, and Mli- 
oualy injured. 


30 oa. 


dilw 
ditto 


nil 






to get oter the waggon In vbJeb 
hewa., tor^Vah«ha..whirt, 
had been blown 0% feO an bit 
head, and waakUled. 

wanooi', paaaing tha BaUlnaabw 
tlXn, Ha^inlo ■ aldiiis. owing 
10 the (bat pretenung ie wif. 
acting peialt from ullng. 


















... 


loolsii 










aBBopl. 


sja.,.;r 


... 


' 


68,810 


Tieepntier injured by eairiagea nia- 


J July. 


NeOFBttlo uid 
Carliile 


' 


... 


300,818 


/eremi^rSber. uid to be Imbe^.te. 
stuped en the line in (font otaa 
engine, and »at killed. 


sabi. 


ditto 


... 


12 


... 


IweliB paiiengeri injured in eooie- 
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Number of 




Date 




Number of 
Pexaonfl 


Faaiengen 
carried 


Nature and Cause of Accident, 


of 
Accident. 


Name of B&Uw»7. 


^ V4^^#aMV 


duxintt the 

Haiforear 

ending Slat 


taken from the Beporti made to the 

Ballway Depaxtment 

by the BaUway Companiea. 




1 






Killed. 


Injured. 


Dee.l8U. 




1851. 


1 










3 Nov. 


Newcastle and Car- 
lisle, contd 


1 


«•• 


... 


George Kennedy, breakiman, sup- 
posed to have fallen from his train, 
and to have been run over by it, or 
the following train. 


19 July. 


Newmaricet „, 


• •• 


1 


22,930 


John Disbury, bricklayer, in service 
of Company, alighting firom a car- 
riage in motion, fell, and one of 
the wheels passed over his foot. 


8 Sept. 


ditto 


1 


• •• 


• •• 


William Skipper, gatekeeper, rushed 
on to the line in front of a train, 
and was run over and killed. 




Newry, Warren- 


•»• 


• •• 


88,429 






point, and Ros- 












trevor •• 


• «• 


1 


690,460 




27 Nov. 


North British 


Passenger, stepping firom a train in 












motion, fell, and had his right leg 












broken and leftfbot much bruised. 




North Devon 


••• 


• •• 


nopasngrs 






North Staffordshire 


• •• 


••• 


62^,172 


' 




North Union......... 


• •• 


• •• 


^ 


For passengers conveyed, see "Lon- 
don and North Western," and 
" Lancashire and Yorkshire." 


12 July. 


ditto 


1 


• •• 


*.• 


John Gregson, breaksman, passing 
between two waggons, was crushed 
between buffers. 


12 Aug. 


ditto 


1 


• •• 


•#• 


Richard Wearing, trespassing on the 
line, was crushed between buffers 
of a coal waggon and a coal cart. 




Northwestern...... 


••• 


• •• 


105,506 






St. Heleu's Canal 


••• 


• •• 


131,498 






and Railyray 








» 




Company 










4 Oct. 


Scottish Central .». 


• •• 


1 


802;6q2 


Passenger jumped from s train in 
motion at the Bannockbum sta- 
tion, fell, and wheels passed over 
and broke his leg. 




Scottish Midland 


• #• 


• •• 


114,733 






Junction 












Shrewsbury and 


•M 


• •• 


229,131 






Birmingham 












Shrewsbury and 


• •• 


• t* 


179,521 






Chester 












Shropshire Union 


••• 


••• 


289,264 






R^ways and 












Canal Company .. 










26 Aug. 


South Devon 


• •• 


1 


307,012 


Female passenger in a third-class 
carriage had her arm injured while 
closing the door. 


19 Nov. 


ditto 


• •• 


1 


..• 


— - Richards, policenum, crushed 
between two trucks at the Star 
Cross station, and severely bruised. 


14 July. 


South Eastern ...... 


• •• 


1 


2,587,568 


Benjamin Sfias, servant of Com- 




Greenwich Branch 


• •• 


•.• 


1,171,946 


pany, was turning an engine on 
a turn-table, when another en- 
gine accidentally struck the buffer 
of his engine, causing the handle 
of the windlass to be forced out of 
his hand, breaking both his arms, 
and injuring his head. 


4 Aug. 


ditto 


1 


... 


••• 


John Taylor, employed on the line, 
attempting to jump on a ballast 
train in motion, fell, and was run 












5 Aug. 


ditto 


• •• 


1 


... 


over. 
Charles Kimber, platelayer, kaoeked 
down by a pilot engine, nls atten- 






















tion at the time being directed to 












a departing special train. 
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APPEKDIX. 



Date 

of 

Accident. 



Name of Bailway. 



Number of 
FerMmi 



KiUcd. I Injured. 



1811. 
12 Aug. 



South Eastern 

Greenwich Btanch, 
contd. 



15 Axig. 



29 Aug. 



22 Sept. . 



6 Oct. ; 

I 



21 Oct. 



23 Nov. 



ditto 



ditto 



ditto 



ditto 



ditto 



ditto 



2 Dec. 



5 Dec. 



14 Dec. 



31 Dec. 



31 Dec. 



ditto 



ditto 



ditto 



ditto 



ditto 



Number of 
Paaiengers 

carried 
during the 

Half-year 
ending 3 let 

Dec. 1851. 



1 
1 



10 Dec. South Staffordshire 



576,357 



Nature and Gaon of Aeddent, 

taken fkom the Beptrli made to the 

Railwar Department 

by the Ballwey- CompanlM. 



The coupling of an engine off • pas- 
senger train broke when it was 
about 380 yards flrom tbo Folke- 
stone station, and the train receded 
down the Incline until it reached 
the Harbour station, when the lug- 
gage van at the rear of the train 
was thrown on to the beach: two 
passengers slightly injured by the 
train coming into collisiou with 
the station buffers. 

Henry Seager, porter, thrown down 
by a rope while shunting trucks, 
and wheels passed over bis leg, in- 
juring it so severely as to render 
amputation necessary. 

Thomas Church, servant of contrac- 
tors, incautiously walking in the 
Blsckheath tunnel, was run over : 
both legs had to be amputated. 

Five passengers injured in conse- 
quence of a special train firom Tun- 
bridge running into a pick-up train 
at the Penshurst statton. 

John Saunders, percer, fell under the 
wheels of a trun alongside of whioh 
he had been running with his 
hand upon one of the trucks. . 

Thomas Impett, porter, a truck of a 
coal train got off the line, and the 
deceased falling, or getting out, 
was run over and killed. 

William Llewellyn, under-gnard on 
the North Kent line, painng along 
the top of a train to stait A carriage 
door which had flown open, came 
in contact with a bridge, and re- 
ceived a severe woxmd on the head. 

Thomas Sopwith, jwrter, crushed 
between buffers while coupling 
trucks, and so seriously injured 
that death ensued shortly after- 
wardn. 

Female passenger attempting to get 
out of a thirdf-claas carriage in mo- 
tion, fell, and one of the wheels 
fiassed over her left arm, injuring 
t so severely as to require amputa- 
tion. 

Labouring man run over while cnm- 
ing the line at about a mile tma 
the Winchilsea station. 

Richard Boyce, examiner of car- 
riages, had been riding on the step 
of a carriage, and in getting <^leU 
under the train and was kiUed. 

The tender of a passenger tiain 
having caught the points at the 
Bricklayers' Arms statlmi, was 
thrown off the rails, and the tndn 
running into the station with eoa- 
siderable force, three of the pe^ 
sengers were slightly iqjoied. 

Henry Jones, passenger, whUe at- 
tempting to get into a carriage after 
the train had started, was mn attt 
and killed. 
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Nmnberof 




Date 




Number of 
Persons 


Pn— cngers 

carried 

dai:ing the 

Half-year 

ending Slst 


Nature and Cause of Aocidentt 


of 
Accident. 


Name of Bailway. 


taken from the Heports made to the 
Bailway Department 








by the Bailway Companies. 






KiUed. 


Injured. 


Dec. 1851. 




1851. 












10 Dec. 


South Wales 


• •• 

• •• 


• •• 


272,575 
73,2904 






^B' ^^ V^ V • ^ W 9 vV A ^r mm 9 99 WV V«v 

South Yorkshire ... 






Stirling and Dun- 


• •• 


••• 


24,416 






fermline 










29 Aug. 


Stockton and Dar- 
lington 


1 


... 


201,802 


Margaret Walker, crossing an occu> 
pation road at Newport, was run 
over and killed. 


13 Nov. 


Stockton and Har- 
tlepool 


• •• 


1 


60,292 


Woman trespassing, run over, and 
had her leg crushed. 


31 Dec. 


ditto 


1 


••• 


• •• 


William Leach, servant of Company, 
run over and killed while attempt- 
ing to cross in ft-ont of a train. 


29 Sept. 


TaffVale 


1 


• •• 


140,997 


Morgan Evans, servant of Company, 












fell from waggon in motion, and 












was killed. 


10 July. 


Ulster 


1 


••• 


295,815 


Alice Collins, an old woman on 






crutches, run over and killed while 












attempting to cross the line at an 












occupation crossing. 




Vale of Neath 


• •• 


••• 


86,968 






Waterford and Kil- 


• •• 


• •• 


18,012e 


< 




kenny 






' m 




21 Aug. 


Waterford and Li- 
merick 


1 


• •• 


42,134 


P. 0%rien, switchman, run over at 
night, through his own want of 












caution. 


20 Sept. 


West Cornwall 


1 


• •• 


50,595 

... 


Maxy Bassett, nine years old, daugh- 
ter of a breaksman, thrown from 
a mineral train in which she waa 
riding, contrary to orders, the train 
having run down the incline^ 
owing to the rope having been cut 
by some person unknown, and get- 
ting off the rails was dashed against 
the side of a cutting. 




^Vhitehaven and 


• •« 


• •• 


52,551 






FurnessJunction 












Whitehaven Junc- 


• •• 


• •• 


84,147 






tion 


1 


• •• 


921,514 




1 July 


York and North 


John Moor, fireman, standing on the 




Midland 








buffer ends of a waggon, uncoupling 
another waggon, fell, and was run 






















over. 


2 July 


ditto 


1 


• •• 


... 


Thomas Longton, clinging to the side 
of a waggon in motion, came in 
contact with a wall, and falling, 
was run over. 


30 July 


ditto 


1 


••• 


•M 


Mark Halliday, platelayer, run over 
by a train while at work; the or- 
dinary signals had been given, but 
he did not hear them. 


19 Sept. 


ditto 


1 


••• 


• «. 


John Major, platelayer, standing up 
in a truck throwing some sleepers 
out as the train passed a station, 
lost his balance, and falling out 
was run over and killed. 


30 Sept. 


ditto 


1 


••• 


•*• 


Trespasser run over while asleep on 
the line. 


3 Oct. 


ditto 


1 


••• 


... 


Thomas Gowland, guard of a coke 
train, killed in consequence of his 
train being run into by a goods 
train at the Burton Salmon station. 


24 Dec. 


ditto 


1 


••• 


• •* 


John Nicholson, driving an ass and 
cart through the open gates at a 
level crossing, turned along the 
line, and was run over and killed 
by a tnin. 



